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CITY  OF 


BOSTON. 


TWENTY-FIRST  ANNUAL  KEPORT 


CITY  ENGINEEE, 

FOR  THE  YEAR  1887. 


Office  of  the  City  Engineer,  City  Hall, 

Boston,  January  2,  1888. 
To  the  Honorable  City  Council :  — 

In  compliance  with  the  seventh  section  of  the  ordinance 
relating  to  the  Engineer's  Department,  the  following  report 
of  the  expenses  and  oi)erations  of  the  department  for  the 
year  1887  is  respectfully  submitted. 

The  duties  of  the  City  Engineer  may  be  classified  under 
the  following  heads  :  — 

A.  —  Those  pertaining  to  the  City  Engineer's  Department 
proper,  which  consist  in  examination  and  supervision  of 
structural  repairs  of  bridges ;  in  designing  and  superintend- 
ing the  construction  of  new  bridges,  retaining-walls,  city 
wharves,  etc.,  and  in  miscellaneous  engineering  work  called 
for  by  the  City  Council.    (City  Engineer's  Department.) 

B.  —  Superintendence  of  the  Sudbury  Kiver,  Cochituate, 
and  Mystic  Water- Works,  including  charge  of  new  construc- 
tions for  these  works.  (Water-Works.) 

C.  —  Charge  of  the  construction  of  a  system  of  intercept- 
ing and  outlet  sewers.  (Improved  Sewerage,  or  Main 
Drainage.) 

D.  —  Charge  of  the  engineering  work  in  connection  with 
the  Back  Bay  and  other  proposed  parks.  (Parks.) 


Digitized  by  Google 


2  City  Document  No.  39. 

The  expenses  incurred  under  the  head  C  are  paid  wholly 
from  a  special  appropriation. 

A.  —  City  Engineer's  Department. 

The  following  is  a  statement  of  engineering  expenses  from 
January  1,  1887,  to  January  1,  1888  :  — 

Amount  expended  from  department  appropria- 
tion for  1886-87   $8,695  16 

Amount  expended  from  department  appropria- 
tion for  1887-88    23,527  47 


Total   $32,222  63 

Condition  of  department  appropriation  :  — 

Amount  of  appropriation  for  financial  year 

1887-88    $33,000  00 

Amount  expended  to  January  1,  1888    .       .  23,527  47 

Unexpended  balance,  January  1,  1888    .  $9,472  53 

Classification  of  Expenses. 


Salaries  of  City  Engineer,  assistants,  draughts- 
men, transit-men,  levellers,  rod-men,  etc.  .    $29,443  75 
Engineering  instruments  and  repairs  of  same  .  235  12 

Drawing-paper,  and  all  materials  for  making 

plans  314  08 

Stationery,  printing-stock,  note-books,  post- 
age, etc   307  11 

Reference  library,  binding  books,  and  photo- 
graphs of  work        .....  257  43 

Printing   65  30 

Tmvelling  expenses  (including  horse-keeping, 

repairs  on  vehicle,  etc.)    ....  756  37 

Telephone  service        .       .       .       .       .  120  00 

Furniture  cases  for  plans  and  books,  etc.       .  346  04 

Blue-process  printing   122  39 

Incidental  expenses,  and  all  other  small  sup- 
plies   255  04 


Total  $32,222  63 


The  number  of  persons  employed  and  paid  from  the  de- 
partment appropriation  was,  on  the  Ist  of  January,  1887 
(including  the  City  Engineer),  20.  •  The  present  number  is 
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20.  The  operations  of  the  department  for  the  year,  together 
with  such  general  information  relating  to  the  various  works 
and  structures,  finished  and  in  progress,  as  is  thought  to  be 
of  interest,  are  given  in  the  following  statements  :  — 

BRIDGES. 

In  accordance  with  Section  5,  Chapter  18,  of  the  Revised 
Ordinances,  the  estimates  of  cost  of  repairs  submitted  by 
the  Superintendent  of  Bridges  has  been  revised  and  reported 
upon,  and  structural  repairs  required  have  been  ordered  and 
supervised. 

As  required  by  Section  4  of  the  above,  examinations  have 
been  made  of  all  bridges  within  the  city  limits. 

The  name  of  the  bridge  at  Cottage  Farm,  over  the  Boston 
&  Albany  Railroad,  has  been  changed  from  Brighton  avenue 
to  Commonwealth  avenue,  on  account  of  the  change  in  the 
name  of  the  avenue. 

In  the  list  those  marked  with  an  asterisk  are  over  navi- 
gable waters,  and  are  each  provided  with  a  dmw. 

I.  —  Bridges  wholly  supported  by  Boston. 

Ashland  street.  Ward  23,  over  Boston  &  Providence  Rail- 
road. 

Athens  street,  over  N.Y.  &  N.E.  Railroad. 
Beacon  Entrance,  Back  Bay,  over  Boston  &  Albany  Rail- 
road. 

Beacon  street,  over  outlet  to  Back  Bay. 

Beacon  street,  over  Boston  &  Albany  Railroad. 

Berkeley  street,  over  Boston  &  Albany  Railroad. 

Berkeley  street,  over  Boston  &  Providence  Railroad. 

Blakemore  street,  over  Boston  &  Providence  Railroad, 
Ward  23. 

Boylston  street,  in  Back  Bay. 
•Broadway,  over  Fort  Point  Channel. 

Broadway,  over  Boston  &  Albany  Railroad. 

Brookline  avenue,  over  Boston  &  Albany  Railroad. 
•Charles  river,  from  Boston  to  Charlestown. 
•Chelsea  (South),  over  South  Channel,  Mystic  river. 
•Chelsea  street,  from  East  Boston  to  Chelsea. 

Columbus  avenue,  over  Boston  &  Albany  Railroad. 
•Commercial  Point,  or  Tenean,  Ward  24. 
•Commonwealth  avenue,  in  Back  Bay. 

Congress  street,  over  Fort  Point  Channel. 

Dartmouth  street,  over  Ik)ston  &  Albany  and  Boston  & 
Providence  Rsiilroads. 
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•Dover  street,  over  Fort  Point  Channel. 
•Federal  street,  over  Fort  Point  Channel. 

Ferdinand  street,  over  Boston  &  Albany  Hailroad. 

Franklin-street  foot-bridge,  over  Boston  &  Albany  Rail- 
road. 

Huntington  avenue,  over  Boston  &  Albany  Railroad. 

Linden  Park  street,  over  Stony  Brook. 
•Maiden,  from  Charlestown  to  Everett. 
•Meridian  street,  from  East  Boston^to  Chelsea. 
•Mt.  Washington  avenue,  over  Fort  Point  Channel. 

Newton  street,  over  Boston  &  Providence  Railroad. 

Public  Garden  foot-bridge. 

Shawmut  avenue,  over  Boston  &  Albany  Railroad. 
Swett  street,  east  of  N.Y.  &  N.E.  Railroad. 
Swett  street,  west  of  N.Y.  &  N.E.  Railroad. 
•Warren,  from  Boston  to  Charlestown. 
West  Chester  park,  over  Boston  &  Albany  Railroad. 
West  Chester  park,  over  Boston  &  Providence  Railroad. 
West  Rutland-square  foot-bridge,  over  Boston  &  Provi- 
dence Railroad. 
Winthrop,  from  Breed's  Island  to  Winthrop. 

n.  —  Bridges  of  which  Boston  supports  the  Part 
WITHIN  ITS  Limits. 

•Cambridge  street,  from  Brighton  to  Cambridge. 

Central  avenue,  from  Ward  24  to  Milton. 
•Chelsea  (North),  from  Charlestown  to  Chelsea. 
•Essex  street,  from  Ward  25  (Brookline)  to  Cambridge. 
•Granite,  from  Dorchester,  Ward  2^,  to  Milton. 

Longwood  avenue,  from  Ward  22  to  Brookline. 

Mattapan,  from  Ward  24  to  Milton. 

Milton,  from  Ward  24  to  Milton. 
•Neponset,  from  Ward  24  to  Quincy. 
•North  Beacon  street,  from  Brighton  to  Watertown. 
•North  Harvard  street,  from  Brighton  to  Cambridge. 

Spring  street,  from  West  Roxbury  to  Dedham. 
•Western  avenue,  from  Brighton  to  Cambridge. 
•Western  avenue,  from  Brighton  to  Watertown. 

m.  —  Bridges  of  which  Boston  pays  a  Part  of  the 
Cost  of  Maintenance. 

Albany  street,  over  Boston  &  Albany  Railroad. 
•Canal,  from  Boston  to  Cambridge. 

Dorchester  street,  over  Old  Colony  Railroad. 
•Prison  Point,  from  Charlestown  to  Cambridge. 
•West  Boston,  from  Boston  to  Cambridge. 


Digitized  by  Google 


Report  of  City  Engineer. 


5 


IV.  —  Bridges  supported  by  Railroad  Corporations. 
Int.  —  Boston  dc  Albany  Railroad. 

Commonwealth  avenue,  Brighton. 
Harrison  avenue. 
Market  street,  Brighton. 
Tremont  street. 
Washington  street. 

2d.  —  Boston  i&  Maine  Railroad. 

Mystic  avenue. 
Main  street. 

3d.  —  Boston  i&  Maine  Railroad^  Eastern  Division. 

Mystic  avenue. 
Main  street. 

4th. — Boston  &  Providence  Railroad. 

Beech  street,  Ward  23. 

Bellevue  street.  Ward  23. 

Canterbury  street,  Ward  23. 

Centre  street,  or  Hog  Bridge,  Ward  23. 

Centre  and  Mt.  Vernon  streets.  Ward  23. 

Dudley  avenue,  Ward  23. 

Park  street,  Ward  23. 

5th. — Boston^  Revere  Beach^  <&  Lynn  Railroad. 
Everett  street. 

6th.  —  ^ew  York  &  New  England  Railroad. 

Broadway. 
Dorchester  avenue.  * 
Fifth  street. 

Forest  Hills  avenue.  Ward  24. 

Fourth  street. 

Harvard  street,  Ward  24. 

Norfolk 

Norfolk  '« 

Second  street. 

Silver  street. 

Sixth  street. 

Third  street. 

Washington  street,  Ward  24. 
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7ih.  —  Old  Colony  Railroad. 

Adams  street. 

Ashmont  street  and  Dorchester  avenue. 
Cedar  Grove  Cemetery. 
Commercial  street. 
Savin  Hill  avenue. 


Recapitulation. 


I. 

Number  wholly  supported  by  Boston 

39 

11. 

Number  of  which  Boston  supports  the  part  with- 

in its  limits  ...... 

14 

III. 

Number  of  which  Boston  pnys  a  part  of  the  cost 

of  maintenance  

5 

IV. 

Number  supported  by  Railroad  Corporations  :  — 

1. 

Boston  &  Albany  

5 

2. 

Boston  &  Maine  ...... 

2 

3. 

«'      .            Eastern  Div. 

2 

4. 

Boston  &  Providence  ..... 

7 

5. 

Boston,  Revere  Beach,  &  Lynn 

1 

6. 

New  York  &  New  England  .... 

13 

7. 

Old  Colony  

5 

Total  number    .       .  ... 

93 

I.  — BRIDGES  WHOLLY  SUPPORTED  BY  BOSTON. 

ASHLAND-STREET    BrIDGE   (OVER    BoSTON  &  PROVIDENCE 

Railroad,  Ward  23). 
This  bridge  is  in  good  condition. 

Athens-street  Bridge  (over  New  York  &  New  Eng- 
land Railroad). 

This  bridge  needs  painting ;  otherwise  it  is  in  good  con- 
dition. 

Beacon-entrance  Bridge  (in  Back  Bay,  over  Boston 
&  Albany  Railroad). 

This  bridge  has  been  painted,  and  the  roadway  sheathed. 
It  is  in  good  condition. 

Beacon-street  Bridge  (over  outlet  of  Back  Bay). 
This  bridge  is  in  good  condition. 
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Beacon-street  Bridge  (over  Boston  &  Albany  Rail- 
road). 

This  bridge  is  not  yet  in  use.  The  street  has  been 
widened,  and  the  bridge  ia  now  being  changed  from  70 
ft.  to  94  ft.  in  width,  by  and  at  the  expense  of  the  West  End 
Land  Company.  The  abutments  have  been  finished,  but  the 
addition  to  the  iron  bridge  is  not  yet  done. 

Berkeley-street  Bridge   (over    Boston    &  Albany 

Railroad). 

This  bridge  has  been  repaired  by  replacing  the  roadway 
floor-beams  which  were  defective,  and  laying  new  under  and 
upper  floors.  The  sidewalks  should  be  renewed  this  year. 
The  bridge  is  in  good  condition,  but  it  is  a  weak  structure. 

Berkeley-street  Bridge  (over  Boston  &  Providence 

Railroad)  . 

The  concrete  surface  and  the  plank  under  floor  of  the  side- 
walk is  in  poor  condition  ;  a  part  of  the  bridge  is  in  need  of 
painting. 

Blakemore-street  Bridge  (over  Boston  &  Providence 

Railroad). 

This  bridge  is  in  good  condition. 

Boylston-street  Bridge  (in  Back  Bay). 

The  parapet  and  portions  of  the  masonry  are  in  need  of 
pointing,  otherwise  it  is  in  good  condition.  This  bridge  is 
maintained  by  the  Park  Department. 

*Broadway  Bridge  (over  Fort  Point  Channel). 

The  under  floor  has  been  relaid  on  one  100-foot  span,  and 
the  bridge  was  painted  partly  in  1886  and  partly  in  1887. 
The  floor  of  the  remaining  100-foot  span  should  be  renewed  ; 
otherwise  the  bridge  is  in  good  condition. 

Broadway  BRrooE  (over  Boston  &  Albany  Railroad). 

The  bridge  has  been  painted  throughout,  the  floor  having 
been  removed  for  the  purpose.    It  is  in  good  condition. 

Brookline-avenue  Bridge  (over  Boston  &  Albany 

Railroad). 

This  bridge  has  been  painted,  and  it  is  in  good  condition. 
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*Charle8-river  Bridge  (from  Boston  to  Charles- 
town). 

A  new  enorine  and  boiler  for  moving  the  draw  was  put  in 
place  early  in  the  year,  and  has  furnished  ample  power  for 
that  purpose. 

The  settlement  of  the  draw  foundation  continues  to  be  a 
source  of  trouble  and  expense,  and  it  will  be  necessary  to 
rebuild  a  part  of  it  during  the  coming  year.  The  bridge  as 
a  whole  is  old,  and  in  poor  condition.  No  extensive  repairs 
were  made  during  the  year. 

•Chelsea  Bridge  (South)  (over  South  Channel,  Mystic 

River). 

The  lower  track  of  the  draw  will  require  repairs  in  the 
spring,  otherwise  the  bridge  is  in  good  condition. 

The  hand-power  formerly  used  for  turning  the  draw  has 
been  replaced  by  horse-power. 

•Chelsea-street  Bridge  (from  East  Boston  to 
Chelsea). 

The  part  of  this  bridge  between  the  draw  and  Chelsea, 
about  one  hundred  feet  in  length,  was  destroyed  by  fire  on 
September  7,  and  the  draw  was  damaged  to  some  extent. 

The  fire  was  caused  by  an  explosion  on  board  a  schooner 
loaded  with  naphtha ;  its  mooring  ropes  were  burned  pfi*,  and 
the  burning  vessel  drifted  against  the  bridge.  The  damages 
were  repaired  at  a  cost  of  about  $3,000.  The  draw  is  old, 
narrow,  and  badly  decayed,  and  can  be  made  to  last  but  a 
short  time  longer.  The  bridge,  excepting  the  draw,  is  in 
good  condition. 

Columbus- A  VENUE  Bridge   (over   Boston   &  Albany 

Railroad). 

There  are  several  Avire  ropes  attached  to  the  trusses  as 
stays  to  a  telegraph  pole  which  should  be  removed.  Only 
ordinary  repairs  have  been  made,  and  the  bridge  is  in  fair 
condition. 

•Commercial  Point,  or  Tenean  Bridge  (Ward  24). 
This  bridge  is  in  fair  condition. 

Commonwealth-avenue  Bridge  (in  Back  Bay). 

No  repairs  have  been  made  on  this  bridge.  It  is  in  good 
condition. 
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•C0NGRE88-8TREET  Bridge  (over  Fort  Point  Channel). 

A  special  appropriation  of  $13,200  was  made,  for  the  pur- 
pose of  repairing  the  draw  pier,  and  protectin<i:  the  founda- 
tion of  the  draw  from  the  effects  of  deepening  the  channel  by 
the  United  States  government. 

The  work  of  doing  the  above  repairs  was  done  by  Mr.  F. 
G.  Whitcomb,  under  a  contract  dated  August  19,  1^^87. 

The  plank  face  of  the  pier  and  water-ways,  with  the  pro- 
tecting corner-irons,  were  removed,  and  two  hundred  an<l 
thirty  additional  oak  piles,  each  forty-eight  feet  in  length, 
driven.  The  face  of  the  water-ways  on  both  channels  and 
the  ends  of  the  pier  were  planked  with  oak  and  maple  plank, 
and  the  comer-irons  replaced  in  good  condition. 

The  total  cost  of  the  work  was  $10,796.40. 

The  bridge  has  been  painted,  and  ordinary  repairs  made. 
The  fender  is  in  bad  condition,  the  upper  ends  of  a  number 
of  the  bridge  piles  are  decayed,  and  a  considerable  amount 
of  repairs  to  pile  work  be  required  this  year.  The 
boilers  which  furnish  steam  for  moving  the  draw  are  old  and 
past  repair,  and  it  will  be  necessary  to  renew  at  least  one  of 
them  during  the  coming  year. 

When  the  bridge  was  built,  the  end  towards  the  city 
proper  abutted  upon  Russia  wharf,  pai-t  of  its  width  being 
upon  the  solid  wharf,  and  part  over  the  adjacent  dock.  As 
it  was  reasonably  certain  that  the  dock  would  be  filled  before 
many  years,  the  widening  was  made  upon  a  pile  structure,  to 
save  the  construction  of  an  expensive  retaining-wall.  The 
dock  and  the  vacant  space  under  the  bridge  have  been  filled 
without  expense  to  the  city,  and  the  bridge  floor  over  this 
filled  space  should  be  removed,  and  the  paving  replaced  upon 
the  solid  earth. 

Dartmouth-street  Bridge  (over  Boston  &  Albany  and 
Boston  &  Providence  Railroad). 

The  under  floor  of  this  bridge  has  been  patched,  and  should 
be  renewed  the  next  time  the  bridge  is  sheathed ;  other- 
wise the  bridge  is  in  good  condition. 

*D0VER-8TREET  BrIDGE  (OVER  FoRT  PoINT  ChANXEL)  . 

One  sidewalk  has  been  replanked.  The  bridge  is  in  fair 
condition. 

*  Federal-street  Bridge  (over  Fort  Point  Channel). 

This  bridge  was  built  in  1828,  rebuilt  and  widened  in 
1858,  again  rebuilt  and  widened  in  1873,  and  portions  of  the 
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structure  date  from  each  of  these  periods.  The  wooden 
draws  built  in  1873  are  in  such  bad  condition  that  expensive 
repairs  will  be  needed  to  keep  them  in  use  another  year,  and 
when  the  repairs  are  made  the  structure  will  not  be  worth 
the  money  expended.  The  recommendations  of  the  past  three 
years  is  renewed,  —  that  the  bridge  be  rebuilt  with  a  new 
iron  dniw  of  the  full  width  of  the  bridge,  to  be  moved  by 
steam-power. 

Only  the  repairs  absolutely  required  have  been  made  dur- 
ing the  year. 

Ferdinand-strket  Bridge  (over  Boston  &  Albany 
Railroad). 

This  is  a  poor  bridge ;  a  pprtion  of  it  is  carried  on  posts, 
and  the  span  over  the  railroad  is  composed  of  three  iron 
trusses  of  two  patterns,  and  two  wooden  trusses.  It  is  nar- 
row, inconvenient,  and  unsightly.  The  portion  supported 
on  posts  should  be  filled  solid,  and  a  new  bridge  built  over 
the  railroad. 

Franklin-street  Foot-bridge  (over  Boston  &  Albany 

Railroad). 

This  bridge  is  in  good  condition. 

HUNTINOTON-AVENUE  BrIDGE   (OVER  BoSTON  &  AlBANY 

Railroad). 

The  under  floor  of  this  bridge  has  been  renewed,  the  side- 
walks replanked,  and  the  bridge  painted.  It  is  in  good 
condition. 

Linden  Park-street  Bridge  (over  Stony  Brook). 
This  bridge  is  in. a  good  condition. 

*Malden  Bridge  (from  Charlestown  to  Everett). 

This  bridge  has  a  wooden  draw,  built  in  1872,  which  is  old 
and  weak.  It  will  require  some  repairs  during  the  comin": 
year. 

The  bridge  and  pier  are  in  fair  condition. 

*Meridian-8treet  Bridge  (from  East  Boston  to 
Chelsea  ) . 

The  sidewalks  have  been  newly  concreted,  and  the  bridge 
has  been  painted.  The  lower  track  of  the  draw  should  be 
renewed,  and  a  new  set  of  wheels  provided. 
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•Mt.  Washington-avenue  Bridge  (over  Fort  Point 

Channel). 

An  appropriation  was  made  for  protecting  this  bridge 
against  the  proposed  deepening  of  the  Channel  by  the  U.S. 
government ;  but,  owing  to  the  failure  of  the  River  and  Har- 
bor bill  in  Congress,  the  work  of  dredging  has  not  been  con- 
tinued above  Congress-street  bridge,  and  consequently  the 
money  appropriated  for  repairing  this  bridge  was  not  used. 
It  is  still  intended  at  some  future  time  to  deepen  the  channel 
as  far  as  Federal-street  bridge,  and  before  this  is  done  these 
repairs  will  have  to  be  made. 

Only  ordinary  repairs  have  been  made,  and  the  bridge  is 
in  good  condition. 

Newton-street  Brii>ge  (over  Boston  &  Providence 

Railroad). 

This  bridge  is  in  good  c(mdition. 

Public  Garden  Foot-bridge. 

The  wood-work  has  been  renewed,  the  bridge  painted, 
and  the  abutments  and  piers  pointed,  under  specitieations 
prepared  in  1886. 

The  bridge  is  in  good  condition. 

Shawmut-a VENUE  Bridge  (over  Boston  &  Albany  Rail- 
road) . 

A  twenty-four-inch  wrought-iron  gas-pipe  has  been  laid 
under  the  westerly  sidewalk  by  the  Bay  State  Gas  Co. 
The  iron-work  of  the  span  over  the  main  tracks  \s  in  need 
of  painting;  otherwise  the  bridge  is  in  fair  condition.  Like 
all  the  bridges  over  railroads,  this  one  shows  the  effects  of 
corrosion  from  the  smoke  of  the  locomotives.  No  paint  yet 
used  haft  been  found  to  be  proof  against  the  action  of  these 
giises,  and  the  iron  of  all  the  bridges  over  railroads  is  de- 
teriorating more  or  less  from  this  cause. 

Swett-street  Bridges  (over  South-bay  Sluices). 

These  bridges  will  require  extensive  repairs  next  year. 
They  were  intended,  when  built,  to  be  only  temporary  struc- 
tures, and  are  now  in  bad  condition. 

•Warren  Bridge  (from  Boston  to  Charlestoavn). 

Only  slight  repairs  have  been  required,  and  the  bridge  is 
in  good  condition,  except  that  it  should  be  painted. 
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West  Chester  Park  Bridge  (over  Boston  &  Albany 
Railroad). 

The  sidewalks  are  poor,  the  wood-work  is  in  bad  condi- 
tion, and  the  iron-work  needs  painting.  The  bridge  should 
be  thoroughly  overhauled,  and  made  to  confoiTn  to  the  street 
in  protile. 

West  Chester  Park  Bridge  (over  Boston  &  Providence 

Railroad). 

This  bridge  needs  painting ;  otherwise  it  is  in  good  con- 
dition. 

West  Rutland-square  Foot-bridge  (over  Boston  & 
Providence  Railroad). 

This  bridge  is  in  good  condition. 

WiNTHROP  Bridge  (from  Breed's  Island  to  Winthrop). 

Eighteen  piles  have  been  driven  in  this  bridge  to  replace 
an  equal  number  which  had  become  seriously  weakened  by 
the  Limnoria  terebrans^  or  sea-worm.  The  piling  was 
cross- braced,  and  the  bridge  is  now  in  good  condition. 


II.  —  BRIDGES   OF   WHICH   BOSTON  SUPPORTS 
THE  PART  WITHIN  ITS  LIMITS. 

•Cambridge-street  Bridge  (from  Brighton  to  Cam- 
bridge). 

The  draw-pier  needs  replanking ;  otherwise  the  bridge  is 
in  good  condition. 

Central-avenue  Bridge  (over  Neponset  River,  'Dor- 
chester Lower  Mills). 

This  bridge  is  in  good  condition. 

*  Chelsea  Bridge  (North,  from  Mystic-river  Cor- 

poration Wharf  to  Chelsea). 

The  wooden  draw  is  old,  and  will  require  some  repairs. 
The  bridge  has  been  painted,  and  is  now  in  fair  condition. 

*  Essex-street  Bridge  (from  Brighton  to  Cambridge). 

The  floor  of  this  bridge  has  been  put  in  good  condition 
by  replacing  a  large  number  of  decayed  stringers,  relaying 
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the  under  floor  and  sheathing ;  the  sidewalk  and  fence  have 
also  been  renewed.  The  piles  are  small  and  old,  and  the 
bridge  is  too  narrow  to  accommodate  the  large  amount  of 
travel  over  it.  The  widening  of  Commonwealth  avenm*  will 
make  a  steep  grade  at  the  Boston  end  of  the  bridge,  which 
grade,  and  the  railroad  crossing  at  Ihe  head  of  the  bridge,  will 
require  the  replacing  of  the  bridge  by  an  elevated  structure, 
or  its  relocation. 

•Granite  Bridge  (from  Ward  24  to  Milton). 

The  draw  is  in  bad  condition,  and  will  lequire  repairs 
Tvheii  navigation  oi>ens.  The  remainder  of  the  bridge  is  in 
good  condition. 

Longwood-avenue  Bridge  (from  Ward  22  to  Brook- 
line). 

This  is  a  wooden  trestle,  and  some  of  the  posts  are  set  in 
the  ground.  These  have  commenced  to  decay,  and  require 
attention.  The  roadway  also  needs  re[)air,  and  the  fence 
should  be  painted. 

Mattapan  Bridge  (from  Ward  24  to  Milton). 

The  recommendation  made  last  year  is  repeated  :  "  The 
bridge  should  be  replaced  by  a  stronger  one  "  The  bridge 
is  a  weak  structure,  and  is  in  poor  condition. 

Milton  Bridge  (from  Ward  24  to  Milton). 

The  wood-work  of  this  bridge  should  be  repaired  during 
the  low  stage  of  the  river,  and  the  iron-work  painted.  The 
ftone-work  of  a  part  of  the  bridge  is  in  poor  condition,  but 
no  change  has  been  observed  in  it  during  the  past  year. 

•Neponset  Bridge  (from  Ward  24  to  Quincy). 

The  up-stream  pier  has  been  replanked,  and  the  down- 
stream pier  is  in  need  of  it ;  otherwise  the  bridge  is  in  fair 
condition.  Notice  has  been  given  of  an  intention  to  })etition 
the  Legislature  for  an  Act  requiring  the  water-wjiys  of 
bridges  on  this  river  to  be  thirty-six  feet  in  width. 

•North  Beacx)nh3treet    Bridge    (from    Brighton  to 
Watertown). 

This  bridge  is  in  good  condition. 
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•North  Harvard-street  Bridge   (from  Brighton  to 
Cambridge). 

The  abutment  was  badly  shaken  by  the  collapse  of  a  sewer 
outlet,  and  is  in  bad  condition.  The  bridge  is  in  fair  condi- 
tion. 

Spring-street  Bridge  (from  Ward  23  to  Dedham). 
This  bridge  is  in  good  condition. 

•Western-avenue  Bridge   (from  Brighton  to  Cam- 
bridge). 

The  draw  requires  some  repairs ;  otherwise  the  bridge  is 
in  good  condition. 

•Western-avenue  Bridge  (from  Brighton  to  Water- 
town). 

This  bridge  was  repaired,  and  a  new  abutment  built,  in 
1886.  The  draw  is  an  inconvenient  one,  and  it  is  difficult 
to  pass  vessels  of  large  size  ;  but  the  bridge  as  a  structure  is 
in  fair  condition. 


III.  —  BRIDGES  OF  WHICH  BOSTON  PAYS  A  PART 
OF  THE  COST  OF  MAINTENANCE. 

Albany-street  Bridge  (over  Boston  &  Albany  Rail- 
road) . 

The  construction  of  the  abutments  of  this  bridge  was 
described  in  last  year's  report.  During  the  year  the  iron 
superstructure  has  been  erected,  the  abutments  have  been 
pointed,  the  parapet  set,  and  the  ap[)roaches  put  in  order. 

The  total  cost  of  the  work  done  by  the  city  was  $20,226.92. 
The  Boston  &  Albany  Railroad  Co.,  as  per  agreement  with 
the  city,  built  the  south  abutment,  raised  the  grade  of  the 
approaches  at  the  southerly  end  of  the  bridge,  waived  all 
grade  damages,  paid  the  city  $3,000,  and  will  pay  to  the 
city  one-half  the  cost  of  the  future  maintenance  of  the 
bridge. 
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*Canal  Bridge  (from  Boston  to  Cambridge). 

*Prison-point  Bridge  (from  Charlestown  to 
Cambridge). 

*We8t  Boston  Bridge  (from  Boston  to  Cambridge). 

These  bridges  are  in  care  of  two  commissioners,  one  ap- 
pointed by  each  city,  and  the  expense  of  maintaining  the 
bridges  is  borne  equally  by  each  city.  The  Boston  Commis- 
sioner makes  an  annual  report  in  print.  (City  Doc.  25, 
1888.) 

West  Boston  bridge  is  old,  and  narrow  for  the  large 
amount  of  travel  over  it.  The  roadway  and  one  sidewalk 
are  in  need  of  repairs,  which  the  Commissioners  contemplate 
making  during  the  year. 

Prison  Point  bridge  is  in  fair  condition.  The  paving  on 
Canal  bridge  is  in  bad  condition,  and  some  of  the  piles 
which  carry  the  bridge  are  very  old  and  may  require  repairs 
at  any  time. 

Dorchester-street  Bridge  (over  Old  Colony  Rail- 
road). 

The  iron-work  is  in  need  of  painting ;  otherwise  the  bridge 
is  in  good  condition. 


IV.  — BRIDGES  SUPPORTED  BY  RAILROADS. 

Four  bridges  over  the  Dedhara  branch  of  the  Boston  & 
Providence  Railroad  have  been  rebuilt  since  the  last  report, 
namely,  Bellevue  avenue,  Park  street.  Beech  street,  and  Dud- 
ley avenue ;  and  the  Centre-street  bridge  over  the  main  road 
has  l>een  thoroughly  repaired. 

The  bridge  on  Harrison  avenue  over  the  Boston  &  Albany 
Railroad  has  been  partly  rebuilt.  The  bridges  over  the  same 
road  on  Washington  street  and  Tremont  street  are  in  bad 
wmdition  from  the  wasting  of  the  iron  from  rust,  and  require 
immediate  attention. 

The  other  bridges  given  in  the  list  of  those  supported  by 
railroad  corporations  are  in  fair  condition,  and  require  no 
special  mention. 
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MISCELLANEOUS    WORK    AND  CONSTRUCTION 

IN  1887. 

Boylston-street  Bridge. 

The  abutments  for  this  bridge,  begun  in  188H,  have  been 
completed,  at  a  cost  of  $77,375.77.  The  geneml  design  and 
construction  of  these  abutments  are  shown  in  the  accompany- 
ing plate. 

Plans  for  the  superstructure  of  this  bridge  have  been 
prepared,  and  it  is  expected  that  the  entire  work  will  be 
completed  during  the  coming  summer. 

Wharf  at  Long  Island. 

Phuis  and  specitications  were  pi*epared  for  a  wharf  at  the 
north-westerly  side  of  Long  Island,  and  the  work  was  let  to 
Mclnnis  &  Parker,  the  lowest  bidders.  The  work  was  com- 
pleted July  23,  and  cost  $7,422.1)4. 

The  new  wharf  is  built  on  the  site  of  the  old  wharf,  has 
berths  for  three  vessels,  and  a  depth  of  seven  to  eight  feet  of 
water  at  low  tide  at  its  outer  end.  It  is  of  similar  construc- 
tion to  the  wharf  built  in  1886,  on  the  opposite  side  of  the 
island,  and  is  provided  with  a  movable  drop  for  loading  and 
unloading  freight.  The  walls  of  the  solid  portion  of  the 
wharf  have  been  partly  rebuilt. 


Quincy-street  Bridge. 

This  is  a  railroad  bridge  over  Quincy  sf  reeWa»^d  an  agree- 
ment has  been  made  between  the  city  and  the  New  York  & 
New  England  Railroad  Company  under  which  the  bridge  is 
to  be  built  by  the  railroad  company,  in  accordance  with  plans 
to  be  approved  by  the  City  Engineer,  and  the  city  is  to  pay 
one-half  the  cost  of  the  work. 

The  abutments  are  nearly  completed. 


Paving  Wharf. 

Plans  and  specificaticms  have  been  prepared  for  rebuilding 
the  wharf  at  No.  521  Commercial  street,  recently  purchased 
by  the  city  for  a  paving  wharf.  The  contract  for  building 
the  wharf  has  been  awarded  to  Benjamin  Young,  No  work 
has  yet  been  done. 
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East  Boston  Ferries. 

Plans  and  specifications  were  drawn  for  rebuilding  two 
piers  of  the  slips  for  the  South  Ferry  in  East  Boston,  and 
the  work  was  let  to  Mclnnis  &  Parker  in  September. 

The  piers  are  to  be  built  with  oak  piles  and  faced  with  oak 
waling  pieces  and  maple  plank.  One  drop  is  to  be  taken 
out,  three  sets  of  guide  piles  driven  and  fitted,  and  slight 
changes  made  in  the  third  pier,  to  better  accommodate  the 
boats. 

The  work  will  probably  be  completed  in  February. 

Statue  of  Lief  Ericsson. 

A  concrete  foundation  for  this  statue  was  put  in  place,  at 
a  cost  of  $221.  U5. 

Other  work  of  a  miscellaneous  character  may  be  classed 
as  follows :  — 

Plans  and  Specifications. 

For  Iron  pier,  Marine  Park. 

Water-pipe,  Chestnut-hill  avenue. 
Boilers,  steam-pipe,  gates,  etc.,  Chestnut-hill  Pumping- 
station. 

Iron  roofs,  Chestnut-hill  Pumping-station. 
Engine-house  roof,  Mystic  Pumping-station. 
Cumberland-street  bulkhead. 
Stone-crushing  plant,  Dorchester  paving-yard. 

Estimates, 

For  Bridge  on  Beachmont  avenue. 
'*     "  Talbot  " 
New  draw  for  Maiden  Bridge. 

Works  to  abate  nuisances  at  Pope's  Hill  stations  in 
Dorchester,  and  at  Germantown,  Ward  23. 

The  usual  large  amount  of  work  of  a  general  character  has 
been  done  during  the  year.  Under  this  head  may  be  classed 
record-plans,  maps  for  Water- Works  and  Park  Department, 
copying,  tracing,  and  blue-printing  plans. 
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B.  —  WATER-WORKS. 

Sources  of  Supply. 

The  rainfall  of  the  past  year  was  somewhat  below  the 
average,  but  was  quite  evenly  distributed  throughout  the 
year,  so  that  there  has  been  no  scarcity  of  water  at  any  time, 
and  the  storage  reservoirs  have  been  kept  nearly  full  for  the 
greater  portion  of  the  year. 

Very  little  trouble  has  been  experienced  from  the  growth 
of  algae,  and  the  quality  of  the  water,  with  the  exception  of 
the  Mystic  supply,  has  l>een  good. 

The  work  of  improving  the  shallow  portions  of  Lake 
Cochituate  by  deepening  certain  portions  and  filling  the 
margins  in  others,  as  was  done  in  the  Sudbury-river  reser- 
voirs in  1886,  wi\s  commenced  in  September,  and  continued 
until  December  20. 

The  work  done  was  confined  to  the  valleys  of  Course  and 
Beaver-dam  brooks,  and  a  section  near  the  Natick  cemetery. 

About  50,000  cubic  yards  of  material  was  handled. 


Consumption. 

The  daily  average  consumption  of  water  from  the  com- 
bined works  has  been  as  follows :  — 


Cochituate  Works. 

Myatic  Worka. 

Total. 

January  . 

.  32,687,600 

10,488,600 

43,176,200 

February 

.  31,224,300 

9,346,700 

40,571,000 

March 

.  28,124,100 

8,175,000 

36,299,100 

April 

.  25,591,500 

6,933,800 

32,525,300 

May 

.  27,925,000 

6.916,300 

34,841,300 

June 

.  30,069,000 

7,159,800 

37,228,800 

July 

.  30,469,000 

7,250,000 

37,719,700 

August  . 
September 

.  30,063,100 

6,871,900 

36,935,000 

.  31,946,600 

6,868,600 

38,815,200 

October  . 

.  30,562,700 

6,436,600 

36,999,300 

November 

.  28,062,000 

7,361,200 

35,423,200 

December 

.  31,511,500 

7,835,300 

39,346,800 

Averages 

.  29,852,100 

7,629,000 

37,481,100 

The  daily  average  consumption  per  head  of  population  has 
been  as  follows  :  — 
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Sudbury  and  Cochituate  supply   .       .       .    80.8  gallons. 

Mystic  supply  72.7 

Total  supply  79.  " 

The  above  figures  show  an  increase  in  the  consumption  of 
the  Sudbury  and  Cochituate  works  of  12.1  per  cent,  over 
that  of  the  year  1886 ;  of  the  Mystic  works  of  3.1  per  cent., 
and  of  the  combined  supplies  of  10.1  per  cent.  The  increase 
on  the  Sudbury  and  Cochituate  works  has  been  larger  than 
the  probable  increase  in  population.  Although  the  number 
of  premises  supplied  through  meters  has  l>cen  reduced,  there 
has  been  a  large  increase  in  the  amount  of  metered  water 
used,  amounting  to  an  increased  daily  consumption  of  856,- 
500  gallons  of  metered  water,  —  about  13  per  cent,  over  that 
of  the  year  1886,  the  metered  water  used  in  1887  being  at 
the  rate  of  7,229,700  gallons  daily.  Should  allowance  be 
made  for  the  fewer  premises  metered,  the  percentage  of 
increase  would  be  higher.  The  fact  that  the  number  of  new 
service-pipes  laid  during  the  year  has  been  larger  than  for 
any  year  since  1871  furnishes  another  reason  for  a  large 
legitimate  increase  in  consumption. 


New  High-Service  Works. 

These  works  are  approaching  completion,  and  within  a 
few  weeks  the  pumping-stations  at  Roxbury  and  Brighton 
will  be  abandoned,  and  the  new  works  placed  in  service. 
Plans  for  the  pumping- station  at  Chestnut  Hill  were  being  pre- 
pared during  the  latter  part  of  1886,  and,  in  order  that  work 
upon  the  masonry  might  be  begun  as  soon  as  the  season 
would  permit,  the  excavations  were  begun  on  January  10, 
and  continued  until  March  31,  under  the  direction  of  Mr. 
Fitzgerald,  Superintendent  of  the  Western  Division.  Plans 
and  specifications  were  prepared  for  the  foundations  for 
the  building  and  engines,  together  with  the  chimney,  pump- 
wells,  screen,  and  connection  chambers,  and  on  March  2 
a  contract  was  executed  with  Collins  &  Ham  for  doing 
the  work.  They  began  active  operations  on  April  1,  and 
completed  their  contract  on  September  9.  A  contract  for 
the  masonry  of  the  superstructure  was  awarded  to  Donahue 
Bros,  on  April  5,  and  on  June  27  they  commenced  work 
on  the  erection  of  the  building. 

The  walls  of  the  building  are  now  nearly  completed,  and 
the  contractors  for  the  iron  roots  are  erecting  the  trusses  for 
the  coal-shed  and  boiler-house.  On  May  6  a  contract  was 
made  with  George  Miles,  for  furnishing  and  setting  two 
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boilers,  and  they  are  now  set,  and  covered  by  a  temporary 
wooden  building.  The  first  shipment  of  the  GaskiH  engines 
arrived  on  August  16,  and  the  work  of  setting  up  the 
machiner}'  has  been  in  progress  during  the  past  four  months. 
One  engine  is  now  ready  to  be  started,  and  the  second 
engine  will  be  completed  in  a  few  weeks.  The  engines 
have  been  covered  by  a  temporary  wooden  building  to 
facilitate  erection,  and  in  order  that  they  may  be  used  before 
the  completion  of  the  permanent  building. 

The  laying  of  the  force  main  and  the  connections  with  the 
pumps  have  been  completed  by  the  Superintendent  of  the 
Eastern  Division. 

During  the  winter  of  1886-87  Fisher-Hill  reservoir, 
though  uncompleted,  was  partially  filled  with  water  for  the 
purpose  of  protecting  the  completed  work  from  the  frost. 
On  April  8  the  waste-gate  was  opened,  and  on  April  21  the 
reservoir  was  empty. 

Work  was  resumed  by  the  contractors,  Moulton  & 
O'Mahoney,  on  April  27,  and  was  continued  by  them 
through  the  season,  until  November  18,  when  their  contract 
was  completed. 

On  November  30  the  sluice-gates  at  the  gate-chamber 
were  finished,  and  the  water  was  let  into  the  basin,  reaching 
high-water  mark  on  Jan.  6,  1888^  The  following  descrip- 
tion and  plates  show  the  construction  of  this  reservoir :  — 

The  reservoir  is  rectangular  in  shape,  500  feet  by  295  feet, 
measured  at  the  top  of  the  inner  slope  of  the  embankment, 
and  423  by  218  feet  at  the  bottom  of  the  slope.  The  high- 
water  mark  is  241  feet  above  tide-marsh  level;  the  top  of 
the  earth  embankment  245  feet;  the  foot  of  the  inner  slope 
223  feet;  the  centre  of  the  reservoir  221  feet,  and  the  invert 
of  the  36-inch  pipe  220  feet.  The  reservoir  is  built  partly 
in  excavation  and  partly  in  embankment.  The  embankment 
is  20  feet  wide  on  top,  with  outside  slopes  of  2  horizontjil 
to  1  vertical,  imd  inside  slopes  of  1|  horiz(mtal  to  1  ver- 
tical. It  is  composed  of  the  material  from  the  excavation,  a 
compact,  clayey  gravel  spread  in  4-inch  layers,  watered  and 
thoroughly  rolled.  The  inner  slope  of  the  embankment  is 
covered  to  above  the  high-water  line  with  a  layer  of  puddle 
2  feet  in  thickness,  composed  of  the  natural  material,  from 
which  all  the  large  stones  were  removed,  and  brick  clay, 
thoroughly  mixed  in  the  proportion  of  ^  natural  material 
and  ^  clay,  wet  and  ranmied  in  place.  This  puddle  is  cov- 
ered from  the  base  of  the  slope  to  grade  235  with  a  layer  of 
Portland  cement  concrete  9  inches  in  thickness.  Between 


Digitized  by  Google 


Hill  I 

f 


"  or  tfmsk 


Digitized  by  Google 


2< 
l> 

n. 

TC 

C 

«*. 
h. 
ft 
tt 

I 

tl 
P 

c 

r< 

C 
tl 
\^ 

b 
t 


a 
^ 
t 
S 
c 
i 
i 
t 
t 

t 

c 

^ 
i 
f 
( 
] 


Digitized  by  Google 


Beport  of  City  Engineer. 


21 


grade  235  and  243  the  slope  is  covered  with* a  paving  of 
Roxbury  stone  15  inches  in  thickness,  underlaid  by  12  inches 
of  small  broken  stone. 

To  prevent  any  slipping  of  the  puddle  or  of  the  paving  on 
the  slope,  an  abutment  of  American  cement  concrete  is  placed 
at  the  foot  of  the  slope,  as  shown  on  section.  The  bottom  of 
the  reservoir  is  covered  with  2  feet  of  puddle,  composed  of 
the  natural  material  mixed  in  thin  layers  with  a  small  quan- 
tity of  clay,  wet  and  rolled.  For  a  distance  of  10  feet  from 
the  foot  of  the  slope  the  bottom  is  covered  with  a  layer  of 
Portland  cement  concrete  6  inches  in  thickness.  The  bot- 
tom slopes  toward  the  centre,  and  is  drained  by  a  concrete 
gutter  to  the  gate-chamber.  The  outer  slope  of  the  embank- 
ment is  covered  with  loam  2  feet  in  thickness,  there  being  a 
surplus  of  loam  from  the  excavation.  A  gravel  walk  8  feet 
in  width  surrounds  the  reservoir  on  the  top  of  the  embank- 
ment. The  gate-chamber  is  located  in  the  centre  of  the 
ejisterly  embankment.  It  is  20  feet  by  20  feet  10  inches, 
inside  dimensions,  with  side-walls  of  rubble  granite  masonry 
26  feet  high,  5  feet  6  inches  thick  at  the  bottom,  and  3  feet  (5 
inches  at  the  top,  and  is  divided  by  brick  partition  walls  into 
influent  and  effluent  chambers,  as  shown  on  the  accompany- 
ing plate.  The  foundation  course  is  a  bed  of  American  ce- 
ment concrete  2  feet  thick,  and  below  this  there  are  three 
cut-off  walls  of  concrete  2  feet  square,  running  parallel  with 
the  centre  line  of  the  embankment,  designed  to  cut  oflF  leak- 
age. The  water  enters  the  gate-chamber  through  a  3()-inch 
pipe,  passes  out  through  a  3<)-inch  pipe,  and  enters  the  reser- 
voir near  the  centre.  A  brick  division  wall,  with  sluice-gate 
at  the  l)ottom  and  stop-planks  above,  prevents  the  reservoir 
from  being  emptied  in  case  of  a  break  in  the  force-main. 
By  means  of  two  sluice-gates  in  the  effluent  chnmber  water 
can  be  taken  from  difierent  depths.  The  pipe  for  overflow 
and  drainage  is  16  inches  in  diameter;  it  is  reduced  to  12 
inches  outside  of  the  reservoir,  and  carried  down  Fisher  ave- 
nue to  Boylston  street,  there  connecting  with  a  surface  drain. 
The  drain  from  the  reservoir  of  the  town  of  Brookline  is  also 
connected  with  this  pipe.  The  superstructure  of  the  gate- 
house is  brick,  with  trimmings  of  Longmeadow  brown-stone. 
The  work  is  now  complete  with  the  exception  of  some  grad- 
ing and  sowing  of  the  grounds,  which  will  be  done  in  the 
spring. 

The  total  cost  of  this  resprvoir  to  date  is  as  follows  :  — 
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Land   $92,042  00 

Construction  of  reservoir :  — 


81,095  cubic  yards  earth  excavation,  $33,248  95 


97 

(  ( 

44 

rock 

121  25 

2,476 

(( 

4  4 

clay  delivered  . 

6,315  80 

5,566 

«4 

44 

slope  puddle  . 

3,005  64 

6,429 

ii 

44 

bottom 

3,085  92 

2,155 

(4 

44 

ballast  in  place . 

5,387  50 

561 

4  4 

44 

American  cement 

concrete 

3,096  72 

1,350 

44 

44 

Portland  cement 

concrete 

10,287  00 

139 

44 

44 

brick  masonry  . 

1,390  00 

394 

44 

4  4 

rubble  " 

3,546  00 

1,104 

44 

4  4 

slope  paving  . 

3,941  28 

21.2 

4  4 

44 

dimension  ma- 

sonry, 6-cut  . 

805  60 

37.7 

4  4 

44 

dimension  ma- 

sonry,* quarry 

face 

848  25 

139  lineal  feet  36-inch  pipe  laid, 

37  53 

42 

4  4 

44 

16-inch 

6  30 

141  cubic  yards  granite  slope 

paving  ....       554  13 
Extra  labor  and  materials      .       .       289  40 


Total  paid  Moulton  &  O'Mahoney  .       .       .  75,967  27 

Sluice-gates,  etc   1,215  00 

Gate-house  superstructure      ....  8,91200 
Miscellaneous  ;  including  engineering,  advertis- 
ing, oflSce,  etc.    ......  9,948  35 


Total  cost  of  reservoir     .       .       .         $188,084  62 


The  total  amount  expended  from  the  appropriation  for  new 
high-service  on  January  1,  1888,  was  $464,981.86,  of  which 
$31,330.82  was  expended  for  the  West  Roxbury  high-service. 

Plans  and  estimates  have  been  made  for  high-service  works 
to  supply  the  high  lands  of  Breed's  Island,  the  construction 
of  which  was  authorized  by  the  City  Council.  A  wrought- 
iron  tank  will  be  erected  on  the  summit  of  Breed's  Hill,  to 
which  water  will  be  forced  by  pumps  located  at  the  present 
pumping-station  near  the  reservoir. 

The  work  can  be  commenced  as  soon  as  the  weather  will 
permit. 
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Distribution. 

The  total  length  of  pipe  laid  on  the  Sudbury  and 
Cochituate  works  was  24.68  miles;  of  this  amount  2.32 
miles  were  laid  to  replace  pipes  existing  which  were  relaid 
for  various  reasons,  making  a  net  increase  in  the  total  length 
in  use  of  22.36  miles.  This  is  the  largest  amount  of  pipe 
laid  on  the  Sudbury  and  Cochituate  works  since  1875.  On 
the  Mystic  works  the  mains  have  been  extended  23,762  feet, 
and  9,928  feet  of  wrought-iron  and  cement  pipe  have  been 
replaced  by  cast-iron  pipes.  The  Cochituate  distribution 
has  been  also  greatly  improved  by  removing  the  tubercles 
from  the  old  6-inch  and  12-inch  mains,  by  means  of  the 
Sweeney  pipe-scraper.  In  the  City  proper,  South  and  East 
Boston,  there  were  cleaned  during  the  year  40,932  feet  of 
6-inch  and  20,280  feet  of  12-inch  pipe,  at  an  average  cost 
of  13.7  cents  per  foot  for  the  6-inch,  and  of  20  cents  per  foot 
for  the  12-inch. 

An  order  of  the  City  Council,  approved  May  28,  1887, 
authorized  the  laying  of  a  new  main  for  the  improvement  of 
the  East  Boston  supply,  and  a  contract  was  made  on  June 
11,  with  R.  D.  Wood  &  Co.,  for  1,100  tons  of  24-inch  pipe 
at  $35,  and  170  tons  of  30-inch  pipe  at  $34.50,  per  gross 
ton.  In  July  the  City  Council  authorized  the  laying  of 
pipes  for  the  supply  of  Charlestown  from  the  Cochituate 
works.  As  the  new  main  to  East  Boston  was  to  be  laid 
through  Charlestown,  the  original  plan  for  the  East  Boston 
main  was  modified  by  enlarging  the  size  of  the  new  main 
between  the  City  proper  and  Charlestown,  and  connecting 
it  with  the  large  mains  on  the  Common  instead  of  with  the 
24-inch  at  Haymarket  square.  On  September  21  a  con- 
tract for  1,280  tons  of  16-inch  and  30-inch  pipe,  at  $30.69, 
was  made  with  the  Gloucester  Inm  Works.  The  contract 
of  R.  D.  Wood  &  Co.  has  been  completed,  and  5,356  feet  of 
24-inch  and  1,256  feet  of  30-inch  main  laid  in  Charlestown 
and  on  Chelsea  bridge.  In  connection  with  this  work  the 
bridge  which  rarries  the  water-pipe  across  the  Mystic  river 
has  been  rebuilt.  This  bridge  was  built  in  1850,  and  the 
boxing  rebuilt  in  1867,  when  the  Mystic  works  were  ex- 
tended to  Chelsea.  The  boxing  and  fender-guard  were 
very  badly  decayed.  The  contract  for  doing  this  work  was 
made  with  J.  N.  Hayes  &  Co.,  on  August  29,  for  the  sum 
of  $14, .500.  The  old  piles  were  cut  down  and  spliced  in  a 
substixutial  manner,  with  10  by  12  inch  hard-pine  sticks. 
Three  10  by  14  inch  longitudinal  stringers,  supported  by 
6  by  12  inch  double  girder  caps,  are  bolted  to  the  tops  of 
the  spliced  piles ;  a  flooring  of  4-inch  spruce  plank  is  laid 
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upon  the  stringers,  making  a  platform  8^  feet  in  width,  on 
which  are  laid  the  lt>-ineh  and  30-inch  pipes.  The  pipes  are 
covered  l)y  a  housing  large  enough  to  be  entered  for  exam- 
ining and  rejiairing  the  pij)es.  The  new  fender  is  placed 
1()  feet  fiom  the  bridge,  so  as  to  provide  a  protection  against 
injury  from  vessels. 

The  relocation  and  change  of  grade  of  Beacon  street,  in 
the  town  of  Brookline,  has  necessitated  the  relaying  of  1,528 
leet  of  the  48-inch  main,  and  there  are  other  portions  of  the 
main  which  will  require  lowering  during  the  coming  season. 

The  sea-wall  at  the  Albany-street  pipe-yard  has  been  rebuilt 
by  Boynton  Brothers,  at  a  cost  of  about  $10,500.  The  old 
wall  was  taken  down,  additional  piles  driven,  and  the  wall 
rebuilt,  using  new  stone  for  the  face,  and  also  for  a  substan- 
tial cut-stone  capping.  On  the  face  of  the  wall  is  an  oak- 
pile  fender  with  hard-pine  cap.  Examinations  and  estimates 
have  been  made  of  the  cost  of  supplying  the  public  institu- 
tions on  Long  Island  with  Cochituate  water. 


C  — MAIN  DRAINAGE  WORKS. 

This  work  was  put  into  operation  in  January,  1884,  and 
has  been  in  continuous  use  since  that  date. 

The  service  rendered  by  the  system  has  equalled  the 
expectations  of  its  designers,  and  it  has  accomplished  all 
that  was  claimed  for  it.  The  removal  of  the  sewage  from 
the  portions  of  the  city  embraced  by  the  system  has  greatly 
improved  docks  and  flats  within  their  limits  which  were 
formerly  exceedingly  offensive,  and  were  yearly  becoming 
more  of  a  nuisance;  but,  while  Boston  has  t^iken  care  of  its 
pollutions,  Cambridge  and  Brookline  still  continue  to  pour 
a  yearly  increasing  volume  of  sewage  into  the  Charles-river 
basin,  and  if  they  are  allowed  to  continue  to  do  so  will  in 
time  reproduce  in  this  section  of  the  city  a  nuisance  already 
once  abated. 

The  State  Board  of  Health  is  now  considering  the  subject 
of  tlie  disposal  of  the  sewage  from  the  territory  contiguous 
to  Boston  and  of  certain  sections  of  the  city  not  embraced  by 
the  Main  Drainage  Works;  and  it  is  hoped  that  their  labois 
will  bring  tangible  results  in  the  near  future. 

In  compliance  with  a  vote  of  the  City  Council,  passed 
December  31,  1887,  the  maintenance  of  these  works  was 
transferred  to  the  Sewer  Department,  January  2,  1888. 

The  construction  woik  of  the  past  year  included  the  com- 
pletion of  Section  (>,  South  Boston  intercepting  sewer,  the 
contract  for  which  was  signed  in  188(5 ;  the  replacing  of  the 
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rip-rap  about  the  eastern  shaft  of  Dorchester- bay  tunnel ;  a 
connection  with  Stony  brook  at  Clay  street ;  the  building  of 
blocks  at  Old  Harbor  Point,  in  which  to  run  the  tow-boat 
and  sludge  sc(»ws  to  make  repairs ;  the  laying  of  water-pipe 
on  the  line  of  the  tank  sewer ;  the  bulkhead  at  Lowland 
street,  South  Boston  ;  the  placing  of  an  iron  fence  around 
IVIoon  Island  reservoir  and  of  a  crane  on  the  wharf. 

There  is  much  work  remaining  to  be  done  that  will  facili- 
tate the  economic  maintenance  of  the  work,  and  it  should  be 
done  at  an  early  day. 

The  average  daily  amount  of  sewage  pumped  for  the 
years  1885,  1886,  and  1887  is  shown  as  follows  :  — 


^  Daily  Average  of  Sewage  Pumped,  in  Gallons. 

1885. 

1886. 

1887. 

January 

39,01t>,276 

41,063,812 

58,648,433 

February 

45,693,1)05 

60,612,617 

63,827,805 

March  . 

35,095,506 

39,774,669 

52,857,787 

April 

28,700,863 

36,725,288 

50,431,531 

May  . 

30,306,228 

32,157,392 

36,214,703 

June 

29,931,484 

26,625,076 

40,631,019 

July  . 

29,642,964 

31,743,685 

38,172,331 

August  . 
September 

36,996,434 

32,326,434 

38,881,361 

28,761,290 

32,903,724 

35,777,621 

Oct(»ber 

31,476,179 

33,395,604 

37,330,106 

November 

38,917,253 

34,170,833 

37,134,588 

December 

32,894,281 

40,894,411 

43,660,600 

Average 

33,874,575 

36,866,129 

43,630,657 

Maximum  daily  amount  pumped  in  1887,  116,972,611 
gallons 

Minimum   daily  amount   pumped  in  1887,  27,796,176 


gallons. 

Cost  of  Pumping. 

Labor   $17,334  96 

Coal   8,687  48 

Water   711  60 

Valves   838  82 

Gasoline   529  05 

Oil   500  22 

Packing       .        .        .       .        .        .        .  198  61 

Waste   49  12 

Kenewals,  repaii-s,  etc.  .....  3,316  84 


$32,166  70 

Cost  per  million  gallons  lifted  one  foot  high,  $0.0585. 
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Main  and  Intercepting  Sewers. 

In  addition  to  the  regular  inspection  of  the  gates,  regula- 
tors, and  other  appurtenances,  a  large  amount  of  work  has 
been  done  by  the  regular  force,  removing  from  the  sewers 
deposits  of  gravel,  and  scraping  from  the  side  walls  accumula- 
tions of  grease.  The  sewers  are  at  present  remarkably  free 
from  all  deposits,  and  all  the  iron- work  has  been  thoroughly 
cleaned,  repaired,  and  coated. 

Considerable  work  has  been  done,  moving  over  and  chang- 
ing the  elevation  of  man-holes,  necessitated  by  laying  of 
horse-railroad  tracks  and  the  regrading  of  streets. 

The  connection  made  at  Clay  street  with  Stony  brook  in 
case  of  a  freshet  will  allow  it  to  overflow  into  the  Cabot- 
street  interce{)ting  sewer. 

The  bulkhead  was  built  at  Lowland  street.  South  Boston, 
to  hold  the  tilling  for  the  roadway  ;  this  was  done  in  accord- 
ance with  an  agreement  made  for  the  right  of  way. 

The  overflow  sewers  at  First  and  Livingst(me  streets, 
which  were  cut  oft'  by  the  construction  of  the  Charles  River 
Embankment,  ought  to  be  extended,  as  the  capacity  of  the 
overflow  in  that  district  is  comparatively  small,  and  a  freshet 
might  cause  considerable  damage. 

The  office  acconunodations  at  the  Main  Drainage  yard  on 
East  Chester  park  are  inconveniently  small,  and  a  more 
suitable  oflSce  should  be  provided  as  soon  as  funds  can  be 
spared  for  this  purpose. 

Section  Six,  South  Boston  Intercepting  Sewer. 

This  section  was  completed  and  connected  with  the  system 
in  October. 

PUMPI  NG-St  ATION . 

The  pumping  machinery  is  in  good  working  condition. 
The  following  table  shows  the  performance  of  the  engines  at 
the  pumping-station  during  the  year  1887  :  — 
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Several  minor  additions  to  the  plant  have  been  made 
during  the  year,  and  a  few  changes  were  also  made,  all  of 
which  have  proved  beneficial. 

A  machine-shop  has  been  fitted  up  in  the  engine-house, 
consisting  of  an  engine,  a  planer,  a  lathe,  a  drilling-machine, 
and  a  grindstone.  By  means  of  this  shop  a  large  amount  of 
machine  work  has  been  done  by  the  employees,  which  other- 
wise would  have  had  to  have  been  sent  to  a  shop,  the  ex- 
pense and  inconvenience  of  sending  being  often  more  than 
that  of  doing  the  work.  Blocks  have  been  put  up,  by  the 
means  of  which  ordinary  repairs  can  be  made  on  the  two 
boat  and  sludge  scows.  The  grounds  have  been  enclosed  by 
a  tight  board-fence,  and  the  temporary  office  has  been,  fitted 
up  as  for  [)ermanent  use ;  it  is  heated  by  steam. 

The  force  employed  on  construction  was  discharged  in 
April.  Plans  for  a  new  building,  to  contain  a  stable  and 
tenement  for  the  teamster,  have  been  made  by  the  City 
Architect.  It  should  be  constructed  during  the  coming 
year. 

The  flooring  in  the  engine-house  should  be  laid,  and  the 
balconies  around  the  Worthington  pumps  put  up,  to  give 
the  room  a  finished  appearance.  There  should,  also,  be  an 
iron  grating  placed  at  the  easterly  side  of  the  punips  in  the 
engine-house. 

Deposit  Sewers. 

A  water-pipe  has  been  laid  in  the  embankment  over  the 
deposit  sewers  to  furnish  water  for  the  sludge-carrier  engine, 
and  watering  the  embankment  during  the  dry  weather  in 
summer. 

By  changes  made  in  the  sludge-tank,  and  by  increasing 
the  size  of  the  pipe  leading  to  it  from  the  deposit  sewers, 
and  with  the  increased  efficiency  of  the  new  "  scraper,"  the 
cost  of  delivering  the  sludge  to  the  scows  has  been  decreased 
about  forty  per  cent.  A  sludge  scraper  and  carrier  for  the 
southerly  deposit  sewer,  similar  to  those  in  the  northerly 
one,  should  be  built  at  once,  and  a  permanent  building 
erected  over  the  engine. 

Considerable  difficulty  has  been  encounted  in  towing  the 
sludge  scow  outside  during  rough  weather,  which  could  be 
overcome  by  fitting  the  scow  with  a  round  bow.  A  new 
boiler  is  needed  in  the  tow-boat,  ns  the  steam  pressure 
allowed  on  the  present  one  is  not  sufficient  to  work  the  bpat 
to  the  best  advantage. 

A  coal-shed  built  on  the  wharf  at  the  pumping-st^tion 
would  save  labor  in  handling  the  coal  used  on  the  tow-boat. 
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The  following  table  shows  the  amount  of  material  in  the 
deposit  sewers  at  the  commencement  of  the  year,  the  quan- 
tity received  and  the  quantity  removed  from  them  during  the 
year :  — 


Month. 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total 


Received  Removed 

cub.  yds.  cub.  yUa. 

1,270  69. 8() 

•>/  u  \  Shut  clown  for 

^\J\J  alter«tion». 

185  139.71 

280  482.91 

240  368.24 

IHO  505.29 

480  49().61 

450  512.40 

390  ()72  H5 

380  ()()5.34 

510  523.02 

390  ()01.55 

4,935  4,977.58 


Tunnel. 

The  la.st  test  made  to  ascertain  the  condition  of  the  tunnel 
showed  it  to  be  clearer  than  at  the  previous  test. 

The  contract  for  |)lacing  rip-rap  about  the  middle  shaft 
has  been  finished. 

The  erection  of  the  pumps  at  the  last  shaft  should  not  be 
longer  delayed. 

The  risk  run,  in  having  no  facilities  for  pumping  out  the 
tunnel  in  case  of  any  accident  to  it,  is  a  sufficient  reason  for 
urging  an  appropriation  for  at  least  placing  in  position  for 
use  the  machinery  purchased  several  years  ago  for  that 
purpose. 

Flume. 

The  top  planking  of  the  llume  hjis  been  re-s|)iked  from 
above  for  its  entire  length,  as  it  was  found  to  be  insecure ; 
the  original  spikes  having  been  almost  entirely  rusted  away 
by  the  sewage. 

There  has  been  some  settlement  during  the  year,  and  when 
four  pumps  were  running  there  was  considerable  leakage; 
but  the  flumeh  as  been  wedged  up,  to  the  proper  grade  and 
the  tie  rods  drawn  up,  ko  that  the  leakage  is  comparatively 
small.  It  is  at  present  in  very  fair  ccmdition,  and  will  stand 
a  year  or  two  longer  if  no  undue  strain  is  brought  upon  it. 
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Moon  Island. 

The  regular  force  has  been  employed  through  the  year, 
and  the  work  has  gone  on  smoothly.  Iron  stairways  with 
posts  and  rails  have  been  constructed  in  the  engine-house, 
the  gate-house,  and  to  all  the  divisions  of  the  reservoir. 
Parts  of  the  turbine-wheel  which  were  badly  rusted  and 
worn  have  been  renewed.  A  crane  has  been  erected  on  the 
wharf  to  facilitate  the  landing  from  vessels  of  coal  and  other 
supplies.  The  eopper  roof  covering  of  the  buildings  being 
acted  upon  by  the  gases  from  the  sewage,  it  has  been 
protected  by  two  coats  of  roof-paint.  Other  portions  of  the 
buildings  were  painted  when  necessary  for  preservation. 
Considerable  pointing  has  been  done  in  the  discharge  sewers 
and  on  the  reservoir  walls,  and  about  a  week's  work  grading 
the  embankment  where  it  had  been  washed  by  storms. 

The  wharf  should  be  extended  to  deeper  water,  as  the  tow- 
boat  cannot  haul  up  to  it  after  half-tide.  The  temporary 
wharf,  built  for  construction,  has  been  used  ;  but  it  is  badly 
rotted,  and  is  liable  to  be  carried  away  at  any  time.  A  |)er- 
nianent  store-house  and  tenement  for  the  use  of  the  men 
employed  on  the  work  should  be  constructed,  and  the  old 
buildings  removed,  as  they  are  unsightly  and  insufficient. 

The  following  is  a  statement  of  the  condition  of  the  ap- 
propriation for  Improved  Sewerage,  January  1,  1888  :  — 

Construction. 

Total  appropriation  $5,480,444  93 

Transfers  by  City  Council  .       .       .       .  67,500  00 

$5,412,944  93 

Total  expenditure     .       .       .       .       .     5,392,407  28 


Unexpended  balance        ....        $20,537  65 

The  available  balance  is  about  $6,000  less  than  this,  by 
the  amounts  due,  under  existing  contracts,  on  outstanding 
bills. 

Maintenance. 

Appropriation  for  1887-88  ....  $70,820  00 
Expended  to  January  1,  1888       .       .       .      49,243  59 


Balance  unexpended      .....    $21,576  41 
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D.  —  PARKS. 

For  the  purpose  of  making  this  report  a  complete  record 
of  the  work  of  this  department  the  following  statement, 
which  was  made  to  the  Park  Commissioners,  and  printed  in 
their  report  to  the  City  Council,  is  given  :  — 

The  Parkway.  —  Back  Bay  Fens. 

Excavation  of  Waterway.  —  Upon  the  passage  of  the  appropriation 
for  Park  Constiniction  work  was  at  once  begun  putting  in  order  the 
dred^ng-plant,  which,  having  been  use  for  live  years,  needed  extensive 
repairs. 

Early  in  April  the  excavation  of  the  waterway  through  the  marsh  at 
the  southerly  end  of  The  Fens  was  resumed,  'i'his  work  has  been  con- 
tinued through  the  season,  and  the  waterway  completed  as  far  as  the 
location  of  the  pi*oposed  brido:e  at  the  junction  of  the  Fenway  antl 
Audubon  Road.  Work  in  this  direction  can  go  no  further  until  the  ad- 
ditional land  required  between  this  point  and  Brookline  Avenue  is 
secured,  as  the  material  to  be  excavated  from  the  waterway  will  be 
needed  for  filling  on  the  Parkway  and  cannot  now  be  disposed  of  with- 
out encroaching  upon  private  lands.  Unless  this  work  can  go  on  dur- 
ing the  next  season  the  dredging-plant  will  have  but  a  few  weeks'  work 
to  do. 

In  addition  to  the' above,  a  large  amount  of  work  was  done  in  trim- 
mino;  up  portions  of  the  shores,  and  of  the  bottom  of  the  basin,  which 
had  been  passed  by  in  previous  seasons. 

Grading  of  Marsh.  —  The  gi-ading  of  the  large  area  of  marsh  north 
of  Agassiz  Road  has  been  completed,  the  area  graded  the  past  season 
being  7.6  acres.  A  portion  of  this  area  has  been  coven;d  with  marsh- 
sods  cut  from  the  old  mai-sh,  and  the  balance  of  the  area  is  to  be  seeded 
\%ith  mai*sh  grasses.  The  material  for  gi*ading  was  excavated  by  the 
dredger,  loaded  on  scows,  and  unloaded  and  moved  into  place  by  wheel- 
barrows. On  account  of  the  long  distjince  a  large  part  of  the  material 
had  to  be  moved  over  soft  ground  the  work  has  been  slow  and  expen- 
sive. 

Drainage,  —  Drains  and  catch-basins  have  been  built  in  all  that  part 
of  the  Parkway  north  of  Agassiz  Road.  The  length  of  drain  lai(i  has 
been  2,700  feet,  the  number  of  man-holes  built  5,  and  the  number  of 
catch-basins,  26.  The  drains  on  Boylston  Entrance,  and  on  the  street 
between  Boylston  Entrance  and  the  B.  &  A.  R.R.,  discharge  into  a  sewer 
build  bjr  the  Sewer  Department  in  1886.  The  other  drains,  on  the  east 
side  ol  the  Parkway,  discharge  into  the  covered  channel  of  Stony 
Brook,  except  two  catch-basins  on  the  ride,  which  have  an  outlet  into 
the  waterway. 

The  di*ains  on  the  west  side  of  the  Parkway  discharge  into  the  water- 
way at  a  point  about  250  feet  north  of  Agassiz  Bridge.  An  outlet  for 
the  drains  to  be  built  on  Agassiz  Road  has  been  constructed. 

Man-holes  have  been  built  at  every  change  of  line  and  grade,  and 
catch-basins  have  been  built  on  each  side  of  the  roadway  about  3U0  feet 
apart. 

The  accompanying  drawings  show  the  forms  of  catch-basins  built. 

Hoadtvayn  and  Walks.  —  The  curbstones  were  set  and  gutters  paved 
on  a  part  of  the  roadway  in  1885.  Jn  addition,  during  the  ]>ast  year, 
8,849  lineal  feet  of  curbstone  have  been  set.  and  8,953  square  yards  of 

f utters  paved.  3,600  lineal  feet  of  curbstone  and  about  32,000  paving 
locks  are  on  hand. 
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The  ffi-ade  of  Boylston  Entrance  was  raised  to  meet  a  change 'in  the 
estAblislied  gi*ade  of  Boylston  Street;  the  curbstone  and  gutters  were 
taken  up.  the  entrance  filled  to  the  new  grade,  and  the  curbstone  reset 
and  gutters  repaved.  The  roadAvay  from  Commonwealth  Avenue  to  West- 
land  Avenue  and  the  roadway  at  Boylston  Entrance  have  been  finished. 

The  roadway  of  the  west  side  of  the  Parkway  from  the  B.  &  A.  R.R. 
to  Agassiz  Bridge  has  been  nearly  sub-graded,  and  about  one-half  of  it  is 
stoned,  so  that,  the  curbstones  and  gutters  being  in  place,  but  little 
work  is  needed  to  complete  this  section.  The  completion  of  Agassiz 
Road  has  been  delayed  on  account  of  the  bridge  not  being  completed  in 
season  to  allow  the  old  channel  across  the  road  to  be  filled.  The  bridge 
is  now  so  tar  finished  that  it  can  be  used,  and  the  curbstone  being  on 
hand  for  this  road  it  will  take  but  a  short  time  to  complete  it  after  the 
next  season  opens.  The  roadways  have  been  constructed  in  the  follow- 
ing manner:  The  roadbed  was  carefully  graded  to  8  inches  below  the 
surface  of  the  finished  road  and  thoroughly  rolled.  The  curbstones 
were  first  set:  the  gutters  were  paved  with  rectangular  granite  blocks, 
for  a  width  generally  of  4  feet,  the  blocks  being  laid  in  rows  at  right  an- 
gles to  the  line  of  curb ;  the  surface  of  the  paving  at  the  curb  is  7  inches 
below  the  top  of  the  curb,  and  rises  2  inches  in  the  width  of  4  feet. 
The  roadway  was  then  covered  with  broken  stone ;  the  stone  was  broken 
to  sizes  about  as  follows :  for  the  first  4  inches  in  depth  about  4  inches 
in  diameter;  then  3  inches  in  depth  '2^  inches  in  diameter;  then  I  inch 
in  dei)th  about  I  inch  in  diameter;  then  a  layer  of  screened  gravel  or 
fine  stone  screenings  from  the  crushers  wiis  spread  on  top ;  each  layer 
was  ivatered  and  rolled  with  ii-ton  sectional  grooved  rollets.  The  s'ur- 
fjice  of  the  roadway  has  a  fall  from  the  centre  to  the  gutter  of  1  in  30. 
The  above- described  method  of  i*oad  construction  is  cheaper  and  less 
substantial  than  would  be  desirable  if  the  conditions  were  difterent.  It 
must  be  understood,  however,  that  the  land  upon  which  the  roads  are 
built  has  been  but  recently  filled,  and  the  filling  is  still  settling,  and 
will  continue  to  do  so  for  some  years.  A  roadway  prepared  as  this  has 
been  will  last  until  the  filling  has  reached  a  firm  bearing,  when  it  will 
be  necessary  to  regrade  the  surface,  and  a  more  enduring  foundation  can 
be  laid  if  desired.  There  is,  on  the  other  hand,  this  to  be  said  in  favor 
of  a  cheap  method  of  construction  in  this  locality,  —  that  the  filling 
being  of  loose  gravel  and  the  surface  of  the  roadway  being  at  all  points 
several  feet  above  the  level  of  the  ground  water,  the  subsoil  will  be  well 
drained,  and  a  light  covering  of  road  metal  will  wear  much  better  than 
it  would  under  less  favorable  conditions.  Nearly  all  of  the  stone  used 
has  been  purchased  by  contract,  and  of  such  a  size  as  could  be  received 
by  a  stone-crusher.  It  was  suggested  at  the  beginning  of  the  season 
that  the  amount  of  stone  received  could  be  more  accurately  ascertained 
if  it  w-as  purchased  by  weight  instead  of  by  the  more  usual  method  of 
measurement  in  carts.  Experience  has  confirmed  this  opinicm.  Scales 
were  set  up  near  the  Westland  Entrance,  and  all  stone  purchased  has 
been  weighed. 

A  stone-crushing  plant  was  purchased  and  set  up  near  the  same  point, 
and  th(;  stone  hiis  been  crushed  at  a  loss  price  than  the  same  could  have 
been  purchased,  and  the  rate  of  crushing  has  been  controlled  to  suit  the 
Work  in  hand  bett<;r  than  if  it  had  been  done  by  private  parties. 

The  Water  Department  have,  during  the  year,  laid  the  mains  which 
will  be  required  on  those  parts  of  the  Parkway  where  work  has  been  in 
progress,  so  that,  except  for  making  hf)u*<e  connections  with  the  water- 
mains,  there  will  be  no  occasion  for  disturbing  the  road-bed.  It  is  sup- 
posed that  the  sewers  and  gas-pipes  for  this  disti  ict  will  be  laid  in  the 
back  passageways,  and  not  in  the  Parkway. 

The  ride  froin  just  east  of  the  Boylston  Bridge,  along  the  east  side  of 
the  Fens,  has  been  completed  as  far  as  Agassiz  R(iad.  Where  it  borders 
the  driveway  it  is  separated  therefrom  by  gutteis  4  feet  wide,  paved 
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in  a  dishing  form ;  at  other  places  there  are  cobblestone  gutters  on  either 
side.  The  ride  was  constructed  by  subgradingto  one  foot  below  finished 
surface ;  it  w^as  then  filled  to  ffi*ade  with  gravel,  from  which  all  stones 
larger  than  three  quaiters  inch  in  diameter  had  been  separated  by 
screening. 

Gutters  of  concrete  were  laid  on  each  side  of  the  foot-path  between 
the  ride  and  the  water. 

The  walk  on  the  easterly  and  northerly  sides  of  the  drive  between 
Commonwealth  Avenue  and  Boylston  Entrance  has  been  paved  with 
brick;  walks  in  other  places  have  been  graded,  and  a  small  portion 
finished  by  making  a  surface  of  5  inches  of  crushed  stone,  the  upper 
inch  being  of  fine  screenings,  and  the  whole  thoroughly  watered  and 
rolled. 

The  accompanying  sketch  shows  the  construction  of  the  walks,  drive, 
and  ride. 

Agassiz  Bridge.  —  Early  in  the  spring  plans  were  prepared  for  a  deck 
bridge  with  stone  abutments,  but  it  was  afterwards  decided  to  build  a 
bridge  of  an  entirely  different  chai-acter.  The  change  was  made  so  late 
that,  on  account  of  the  work  of  park  construction  having  been  resumed, 
the  time  of  the  engineering  force  was  so  occupied  that  there  was  some 
delay  in  preparing  new  plans  and  specifications. 

On  the  22a  of  July  proposals  were  advertised  for  the  building  of  this 
bridge,  and  the  contract  for  doing  the  work  was  signed  on  August  16. 
Wore  was  begun  immediately  upon  the  excavation  for  the  foundation. 
This  work  was  done  by  the  city,  the  dredging-plant  being  used,  as  it 
could  be  done  in  this  way  more  cheaply  and  quickly  than  if  it  had  been 
included  in  tJie  contract.  Dams  of  mud  and  gravel  were  built  across 
the  channel  to  enclose  the  site  of  the  bridge.  The  contractor  began 
work  on  September  22,  and  at  this  date  his  work  is  completed,  except 
removing  the  centres  from  the  aixjhes  and  cleaning  the  bnck-work. 

The  bridge  consists  of  five  semi-circular  arches,  the  middle  arch 
having  a  span  ol  12  feet ;  those  on  either  side  of  the  middle,  spans  of 
lOi  feet,  and  the  outer  arches,  spans  of  9  feet.  The  wings  are  returned 
on  lines  nearly  parallel  with  the  roadway.  The  foundation  is  a  4-inch 
spruce  platform  supported  on  spruce  piles,  capped  with  10  in.  X  10  in. 
spruce  caps ;  a  line  of  sheet  piling  is  driven  across  each  end  of  the  plat- 
form. 

Granite  masonry  abutments  and  piers,  in  courses  of  2-feet  rise,  were 
built  on  this  platform  to  the  spring  line  of  the  arches.  The  arches, 
except  at  the  ends,  are  of  brick,  the  middle  one  being  16  inches  in  thick- 
ness and  the  others  12  inches  in  thickness.  The  ends  of  the  arches  are 
of  Roxbury  stone  bouldei-s,  dressed  sufSciently  to  make  good  radial 
joints,  the' exposed  faces  being  left  in  their  natuml  condition.  The 
voussoirs  arc  laid  in  cement;  but  the  spandrels,  the  wall  above  the 
arches,  and  the  wing-walls  above  the  level  of  the  water  are  of  selected 
Roxbury  stone  boulders,  laid  dry,  with  pockets  of  loam  between  and 
behind  them  so  that  vines  or  small  shrubs  can  be  grown  over  the  face  of 
the  wall.  The  walls  have  considerable  batter,  the  cross-section  having 
a  curved  profile.  The  line  of  the  wall  is  on  a  curve,  and  above  it  the 
bank  will  slope  upwards  to  the  line  of  the  walk,  where  there  is  to  be  a 
low  parapet.  Over  the  middle  arches,  on  either  side  of  the  bridge, 
small  bays  will  be  built  out  from  the  walk.  This  work,  with  the  ex- 
ception of  the  parapet  walls,  will  be  completed  in  a  few  weeks.  The 
stone  for  the  face  walls  was  brought  from  Franklin  Park,  having  been 
taken  from  old  field  fences.  The  arches  and  abutments  have  been  back- 
filled, and  as  soon  as  the  ice  breaks  up  in  the  spring,  so  that  the  dredger 
can  work,  the  dams  will  be  removed,  and  the  present  channel  across  the 
road  filled  to  gi-ade. 

Loaming  and  Planting.  —  Quite  a  large  are^  in  detached  portions, 
including  spaces  for  trees  between  the  walks  and  drives,  have  been 
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graded  with  loam,  and  a  considerable  amount  of  planting  has  been  done 
mider  the  immediate  direction  of  the  Assistant  Landscape  Gardener.  A 
force  of  gardeners  and  laborers  has  also  been  employed  throughout  the 
season,  under  his  direction,  in  the  care  of  the  plantations. 


Work  was  resumed  here  on  February  3,  quarrying  stone  for  the  drive- 
ways. This  was  continued  until  the  frost  was  suliiciently  out  of  the 
ground  to  allow  work  on  the  drives.  The  drive  to  the  summit  of  Bussey 


completea  late  in  the  Fall.  The  grading  of  the  top  of  the  hill  required 
the  moving  of  a  large  amount  of  material,  and,  as  it  was  all  moved  up- 
hill, it  was  expensive.  The  grading  of  the  lower  part  of  this  drive, 
near  its  juncture  with  the  drive  around  the  hill,  fumisned  alar^e  amount 
of  material,  which  was  used  for  filling  the  drive  across  the  small  pond  in 
'  rear  of  the  college  buildings. 

The  drive  was  constructed  in  the  following  manner :  The  roadway  was 
sub-graded  so  as  to  allow  a  depth  of  one  foot  for  stone,  the  sui*face 
having  a  pitch  of  1  in  20  from  the  centre  to  the  gutter. 

Catch-basins  were  built  on  each  side  of  the  roadway  about  300  feet 
apart,  with  outlets  on  the  side  hill  below  the  driveway.  Tile  drains 
were  laid  on  each  side  of  the  driveway,  for  draining  the  subsoil ;  the 
one  on  the  up-hill  side  was  on  the  outer  line  of  the  sidewalk,  while  the 
drain  on  the  down-hill  side  was  on  the  line  of  the  gutter;  these  drains 
were  laid  at  a  depth  of  2  feet  6  inches  below  the  surface,  and  they  dis- 
charge into  the  catch-basins. 

The  gutters  were  then  excavated  6  inches  below  the  sub-grade  of  the 
roadway,  and  filled  with  screened  gravel  as  a  foundation  for  paving. 
The  gutters  are  3  feet  wide,  of  cobblestones  which  were  picked  out  of 
the  excavation.  A  stone  foundation  9  inches  in  thickness  was  laid  on 
the  roadway.  After  breaking  down  all  unevennesses  of  these  stones 
they  were  covered  with  3  inches  of  crushed  stone  from  2^  to  1^  inches 
in  diameter,  well  rolled,  and  this  was  then  covered  with  screened 
gravel  or  stone  dust  thoroughly  watered  and  rolled  to  a  hard  surface. 
The  walks  are  separated  from  the  gutters  by  a  border  of  loam  2  feet 
wide  and  14  feet  deep.  The  walks  have  a  fall  of  4  inch  to  a  foot,  from 
the  outer  edge  to  the  loam  border.  They  are  constructed  of  6  inches  of 
crushed  stone,  covered  witli  stone  dust  well  compacted  by  watering  and 
rolling. 

The  driveway  from  South  to  Centre  Street  has  needed  but  slight 
repairs  during  the  year.  Early  in  the  spring  a  short  length  of  gutter 
was  relaid,  it  having  settled  out  of  shape,  and  in  the  fall  the  whole 
surface  received  a  tnin  coating  of  stone  screenings,  which  was  thor- 
oughly rolled. 

The  spring  or  reservoir  at  the  foot  of  Bussey  Hill,  near  tlie  drive, 
from  which  the  college  obtained  its  water  supply,  had  been  partially 
drained  by  the  building  of  the  drive,  so  that  in  dry  weather  a  sufficient 
supply  of  water  could  not  be  easily  obtained.  To  remedy  this,  a  well 
was  dug  to  a  depth  of  about  8  feet  below  the  bottom  of  the  spring, 
and  curbed  with  a  di7  stone  w^all;  it  has  given  an  ample  supply  of 
water. 


Work  was  begun  here  early  in  April.  The  Play  stead  was  first 
cleared  of  stone,  the  stone  being  broken  up  and  deposited  where  it 
could  be  conveniently  used  on  the  driveway.  A  large  area,  about 
9  acres,  being  too  low  to  be  drained,  the  soil  was  removed,  and  it  was 
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This  work  was  continued  and 
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then  filled,  the  greatest  depth  of  filling  being  6  feet;  the  filling  came 
from  the  excavations  for  the  driveway  and  its  adjoining  slopes.  After 
the  filling  was  done  the  soil  was  restored ;  drains  were  laid  for  di-ainlng 
the  PI  ay  stead ;  the  field  of  27  acres  received  a  top  dressing  of  stable 
manure  and  other  feitilizers,  and  was  then  ploughed  and  tilled  through 
the  snmmer.  In  September  grass-seed  was  sown,  which,  before  cold 
weather  set  in,  was  well  started. 

The  ffrading  of  the  drives  around  the  Playstead  has  been  carried  on 
through  the  season,  and  is  substantially  completed.  About  8,200  square 
yards  of  roadway  have  been  ballasted,  of  which  about  6,000  square  yards 
are  covered  with  crushed  stone,  and  only  require  covering  with  a  coating 
of  binding  gravel  or  screenings  from  the  crushed  stones  to  be  com- 
pleted ;  2,246  square  yards  of  gutters  have  been  paved  with  rectangular 
granite  blocks ;  6,740  square  yards  of  walks  have  been  covered  with 
crushed  stone,  and  1,000  square  yards  entirely  finished.  Catch-basins 
and  drains  have  been  built  for  draining  the  whole  of  the  drives  around 
the  Playst«ad,  except  for  a  short  distance  near  the  entrance  to  the 
Country  Park.  Usually  2-inch  tile  drains  have  been  laid  under  the 
gutters  on  each  side  of  the  driv^e.  Generally  the  method  of  construction 
of  the  driveways  is  the  same  as  that  described  for  the  Arboretum, 
except  that  the  roadway,  gutters,  grass  border,  and  walks  are  wider  at 
FranKlin  Park  than  at  the  Arboretum,  and  the  gutters  are  paved  with 
granite  blocks  instead  of  cobblestones. 

The  catch- basins  both  here  and  at  the  Arboretum  are  of  the  form 
shown  in  the  accompanying  sketch.  The  total  length  of  vitrified  pipe- 
drains  laid  is  4,397  feet,  varying  in  diameter  from  8  inches  to  18  inches. 
The  length  of  tile  drain  is  7,200  feet,  1  inches  and  3  inches  in  diameter. 
The  number  of  man-holes  built  is  5,  and  the  number  of  catch-basins  25. 

A  stone-crushing  plant  was  purchased,  and  this  has  crushed  all  the 
stone  used  for  surfacing  the  drives  and  walks. 

About  1,200  lineal  feet  of  the  circuit  drive  around  The  Countiy  Park 
has  been  graded,  and  work  on  this  drive  is  now  in  progress. 

The  Overlook.  —  The  wall  which  suppoits  the  Overlook  has  been  com- 
pleted, with  the  exception  of  the  coping^.  The  walk  which  the  wall 
supports  has  been  graaed,  and  covered  with  crushed  stone.  The  site  of 
the  proposed  building  has  been  partially  excavated,  and  a  drain  to 
connect  the  building  with  the  sewer  in  Si<j:ourney  Street  is  being  built. 

AdminiairaJiion  Buildings.  —  The  dwelling-house  at  the  corner  of 
Williams  and  Walnut  Streets  has  been  occupied  as  an  oflice  for  the 
police  and  engineering  forces  since  the  park  was  laid  out.  During  the 
pa-st  season  there  have  been  built  in  the  rear  of  it  a  carpenter  shop, 
a  blacksmith  shop,  and  a  yard  and  sheds  for  the  storage  of  materials  and 
t<iols. 

The  dwelling-house  and  stable  have  been  painted,  as  have  also  the 
dwelling-house  and  stable  occupied  by  the  Assistant  Landscape 
Gardener. 

Marine  Park. 

At  the  be^rinning  of  the  season  changes  were  inatle  in  the  building  at 
the  entrance  to  the  pier  to  furnish  larger  accommodations  for  women 
and  children,  and  also  to  provide  a  kitciien  for  the  refectory. 

A  small  amount  of  grading  was  done  where  the  grading  of  Q  Street 
had  left  some  dangerous  slopes  on  the  park  line. 

Considerable  filling  has  been  dumped  on  the  flats  by  parties  who  have 
been  dredging  in  the  vicinity.  A  portion  of  this  filling  has  been  of 
gravel,  which  will  probably  remain  where  deposited;  but  the  balance, 
being  cla}',  may  be  washed  away  by  the  action  of  the  waves. 

Wooden  Pier.  —  No  repairs  have  been  required  on  the  wooden  pier. 

The  number  of  lamps  under  the  shelter  at  the  outer  end  of  the  pier 
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was  increased,  and  a  style  of  lamp  purchased  which  was  better  suited 
to  the  locality  and  conditions  than  those  first  used. 

Iron  Pier,  —  A  contract  was  made  on  July  1 1  for  the  construction  of 
a  permanent  iron  pier,  extending  from  the  temporary  wooden  pier. 
The  length  of  iron  pier  contracted  for  is  12  spans,  or  741  feet,  with  the 
option  on  the  part  of  the  Commissioners  of  requiring  an  additional 
6  spans,  or  308  lineal  feet,  to  be  built.  The  contractors  began  work  on 
the  ground  September  9,  and  at  present  have  sunk  the  foundation 
columns  for  6  spans,  and  the  columns  are  partially  filled  with  concrete. 

A  large  amount  of  iron- work  for  the  superstnicture  is  on  the  ground, 
and  everything  is  in  ffood  shape  for  going  on  with  the  work  as  soon  as 
the  weather  is  suitable  for  placing  the  concrete. 

Wood  Island  Park. 

Upon  Arbor  day  about  one  hundred  trees  were  planted  upon  Neptune 
Road,  the  soil  for  the  same  having  been  deposited  in  1885. 

On  the  27th  of  April  a  contract  was  made  for  building  the  abutments 
for  a  bridge  over  the  Boston,  Revere  Beach,  &  Lynn  K.R.  Work  was 
begun  on  May  9,  and  completed  December  9. 

Charles-River  Embankment. 

A  force  was  set  to  work  here  on  August  26,  grading  the  grounds. 
Nearly  sufficient  material  was  on  the  ground  for  the  purpose,  the  Em- 
bankment having  been,  for  the  past  two  yeai's,  a  free  dumping-groimd 
for  clean  earth,  or  other  material  suitable  for  filling.  A  large  amount 
of  ashes  has  been  deposited  on  the  grounds  by  the  Health  Department. 
The  whole  of  the  Embankment  has  been  graded  to  a  8ub-gi*ade,  with  the 
exception  of  the  portions  occupied  by  the  Paving  Department  and  the 
Commissionei-s  of  West  Boston  Bridge.  The  force  is  now  engaged 
covering  portions  of  the  grounds  where  ashes  were  used  for  sub-gradmg 
with  a  layer  of  clay. 

The  gymnastic  ground  at  the  northerly  end  of  the  F^rabankment  has 
been  covered  one  foot  in  depth  with  gravel  dredged  from  Charles 
River.  A  contract  was  made  October  31  for  covering  the  areas  to  be 
planted  with  loam  This  work  is  now  in  progress,  and  it  is  expected  to 
have  it  completed  in  season  for  planting  in  the  spring. 

Covered  Channel  of  Muddy  River. 

This  conduit,  damaged  as  described  in  the  repoit  of  the  City  Engineer 
for  1884,  was  repairea  in  1885,  but  a  length  of  about  660  feet  received 
but  slight  repairs  at  that  time,  it  being  thought  that  the  settlement  and 
consequent  distortion  had  ceased.  It,  however,  continued  to  grow 
worse,  and  about  a  year  ago  it  became  necessary  to  support  it  by  interior 
bracing.  This  bracing  stnl  remains  in  the  conduit,  but  it  is  an  obstruc- 
tion to  the  flow  of  water,  and  is  liable  to  cause  serious  trouble.  This 
section  will  have  to  be  practically  rebuilt.  Frequent  examinations  of 
the  whole  conduit  have  been  made,  and  no  deterioration  has  been  dis- 
covered in  any  other  part  of  it. 

In  General. 

A  large  amount  of  work,  not  described  in  the  foregoing  account,  has 
been  done,  such  as  the  making  of  surveys,  plans  and  cbtimates  for  work 
to  be  done  in  the  future. 

During  the  past  year  an  unusually  large  amount  of  work  similar  in 
character  to  that  on  the  parks  has  been  in  progress  in  this  vicinity; 
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consequently  there  has  been  epreat  difficulty  in  securing  competent 
workmen,  even  at  the  advanced  wages  which  it  has  been  necessary  to 
pay.  Contractors  have  been  unable  to  obtain  materials  promptly,  and 
this,  with  the  high  price  of  labor  and  materials,  has  caused  frequent 
delays  and  unusually  high  prices. 

In  consequence  of  these  conditions,  which  could  not  have  been  fore- 
seen when  the  estimates  were  made,  the  cost  of  the  work  done  this 
season  has  been  in  excess  of  that  estimated,  and  the  delays  consequent 
upon  the  difficulty  of  obtaining  labor  have  retarded  the  work  so  that 
the  Yolume  of  work  done  during  the  season  was  less  than  was  expected. 

The  table  showing  the  widths  of  draw-openings  in  the 
bridges  over  tide-water  in  this  city  is  given  in  the  Appendix. 
The  openings  have  all  been  remeasured  for  this  report. 

WILLIAM  JACKSON, 

City  Engineer. 
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A.  —  iin*ox.  ^v.. .  ^  partment 
proper,  which  considt  in  examinaiiou  vision  of 
structural  repairs  of  bridges ;  in  designing  «nd  superintend- 
ing the  construction  of  new  bridges,  retaining- walls,  city 
wharves,  etc,,  and  in  miscellaneous  engineoring  work  called 
for  by  the  City  Councrl.    (City  Engineer's  Department.) 

B.  —  Superintendence  of  the  Sudbury-river,  Cochituate, 
and  Mystic  Water-Works,  including  charge  of  new  construc- 
tions for  these  works.  (Water-Works.) 

C.  —  Charge  of  the  construction  of  a  system  of  inter- 
cepting and  outlet  sewers.  (Improved  Sewerage,  or  Main 
Drainage.) 

D.  —  Charge  of  the  engineering  work  in  connection  with 
the  Back- Bay  and  other  proposed  parks.  (Parks.) 
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FOR  THE  YEAR  1888. 


Office  of  the  City  Engineer,  City  Hall, 

Boston,  Jan.  14,  1889. 

To  the  Honorable  City  Council:  — 

In  compliance  with  the  seventh  section  of  the  ordinance 
relating  to  the  Engineer's  Department,  the  following  report 
of  the  expenses  and  openitions  of  the  department  for  the 
year  1888  is  respectfully  submitted  :  — 

The  duties  of  the  City  Engineer  may  be  classified  under 
the  following  heads  :  — 

A.  —  Those  pertaining  to  the  City  Engineer's  Department 
proper,  which  consist  in  examination  and  supervision  oi 
structural  repairs  of  bridges;  in  designin<r  and  superiiitend- 
in*x  the  construction  of  new  bridges,  retaining- walls,  city 
wharves,  etc.,  and  in  miscellaneous  engineering  work  called 
for  by  the  City  Council.    (City  Engineer's  Department.) 

B.  —  Superintendence  of  the  Sudbury-river,  Cochituate, 
and  Mystic  Water-Works,  including  charge  of  new  construc- 
tions for  these  works.  (Water-Works.) 

C.  —  Charge  of  the  construction  of  a  system  of  inter- 
cepting and  outlet  sewers.  (Improved  Sewerage,  or  Main 
Drainage.) 

D.  —  Charge  of  the  engineering  work  in  connection  with 
the  Back-Bay  and  other  proposed  parks.  (Parks.) 
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The  expenses  incurred  under  the  head  C  are  paid  wholly 
from  a  special  appropriation. 

A.  —  City  Engineer's  Department. 

The  following  is  a  statement  of  engineering  expenses  from 
January  1,  1888,  to  January  1,  1889  :  — 

Amount  expended  from  department  appropria- 
tion for  1887-88    $9,472  47 

Amount  expended  from  department  appropria- 
tion for  1888-89   23,686  57 

Total  $33,159  04 

Condition  of  department  appropriation  :  — 

Amount  of  appropriation  for  financial  year 

1888-89   $34,000  00 

Amount  expended  to  January  1,  1889    .       .      23,686  57 

Unexpended  balance,  January  1,  1889    .    $10,313  43 

Classification  op  Expenses. 

Salaries  of  City  Engineer,  assistants,  draughts-  > 
men,  transitmen,  levellers,  rodmen,  etc.     .    $30,403  75 

Engineering  instruments  and  repairs  of  same  •  110  54 

Drawing-paper,  and  all  materials  for  making 

plans   334  04 

Stationery,  printing-stock,  note-books,  post- 
age, etc   309  86 

Reference  library,  binding  books,  and  photo- 
graphs of  work   441  89 

Printing   87  74 

Travelling  expenses  (including  horse-keeping, 

repairs  on  vehicle,  etc.)     .       .       .       .  511  73 

Telephone  service   125  75 

Furniture  cases  for  plans  and  books,  etc.       .  185  50 

Blue-process  printing   130  33 

Incidental  expenses,  and  all  other  small  sup- 
plies   180  41 

New  buggy  and  harness       ....  337  50 

Total  $33,159  04 

The  number  of  persons  employed  and  paid  from  the  de- 
partment appropriation  was,  on  the  1st  of  January,  1888 
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(inclading  the  City  Engineer),  20.  The  present  number  is 
21.  The  operations  of  the  department  for  the  year,  together 
with  such  general  information  relating  to  the  various  works 
and  structures,  finished  and  in  progress,  as  is  thought  to  be 
of  interest,  are  given  in  the  following  statements  :  — 

BRIDGES. 

I  In  accordance  with  Section  5,  Chapter  18,  of  the  Revised 

(  Ordinances,  the  estimates  of  cost  of  repairs  8ubmitte<l  by 

the  Superintendent  of  Bridges  has  been  revised  and  reported 
i  upon,  and  structural  repairs  required  have  been  ordered  and 

supervised. 

As  required  by  Section  4  of  the  above,  examinations  have 
been  made  of  all  highway  bridges  within  the  city  limits,  and 
the  usual  routine  work  of  superintending  the  repairs  made  by 
the  Bridge  Department  upon  those  in  its  charge  has  been  done. 

In  addition  to  the  regular  annual  report,  a  special  report 
on  the  condition  of  the  city  bridges  was  made  in  obedience  to 
an  order  of  the  City  Council.  (See  City  Doc.  No.  117, 1888.) 

List  of  Bridges  Inspected. 

Three  bridges  have  been  added  to  the  list  this  year, — 
Boylston  street,  over  Boston  &  Albany  Railroad ;  Agassiz- 
road  Bridge,  in  Back  Bay  Fens ;  and  Neptune-road  Bridge, 
in  East  Boston. 

In  the  list,  those  marked  with  an  asterisk  are  over  naviga- 
ble water  and  are  each  provided  with  a  draw. 

I. — Bridges  wholly  supported  by  Boston. 
Agassiz  road,  in  Back  Bay  Fens. 

Ashland  street,  Ward  23,  over  Boston  &  Providence 
Railroad. 

Athens  street,  over  New  York  &  New  England  Railroad. 
Beacon  Entrance,  Back  Bay  Fens,  over  Boston  &  Albany 
Railroad. 

Beacon  street,  over  outlet  to  Back  Bay  Fens. 
Beacon  street,  over  Boston  &  Albany  Railroad. 
Berkeley  street,  over  Boston  &  Albany  Railroad. 
Berkeley  street,  over  Boston  &  Providence  Railroad. 
Blakemore  street,  over  Boston  &  Providence  Railroad, 
Ward  23. 

Boylston  street,  in  Back  Bay  Fens. 
Boylston  street,  over  Boston  &  Albany  Railroad. 
•Broadway,  over  Fort  Point  Channel. 
Broadway,  over  Boston  &  Albany  Railroad. 
Brookline  avenue,  over  Boston  &  Albany  Railroad. 
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*Chavles  river,  from  Boston  to  Chnrlestown. 

•Chelsea  (south),  over  South  Channel,  Mystic  river, 

•Chelsea  street,  from  East  Boston  to  Chelsea. 

Cohimbus  avenue,  over  Boston  &  Albany  Railroad. 

•Commercial  point,  or  Tenean,  Ward  24. 

Commonwealth  avenue,  in  Back  Bay  Fens. 

•Congress  street,  over  Fort  Point  Channel. 

Dartmouth  street,  over  Boston  &  Albany  and  Boston  & 
Providence  Railroads. 

•Dover  street,  over  Fort  Point  Channel. 

•Federal  street,  over  Fort  Point  Channel. 

Ferdinand  street,  over  Boston  &  Albany  Railroad. 

Franklin-street  foot-bridge,  over  Boston  &  Albany  Rail- 
road. 

Huntington  avenue,  over  Boston  &  Albany  Railroad. 
Linden  Park  street,  over  Stony  brook. 
•Maiden,  from  Charlestown  to  Everett. 
•Meridian  street,  from  East  Boston  to  Chelsea. 
•Mt.  Washington  avenue,  over  Fort  Point  Channel. 
Neptune  road,  over  Boston,  Revere  Beach,  &  Lynn  Rail- 
road. 

Newton  street,  over  Boston  &  Providence  Railroad. 
Public  Garden  foot-bridge. 

Shawmut  avenue,  over  Boston  &  Albany  Railroad. 
Swett  street,  east  of  New  York  &  New  England  Railroad. 
Swett  street,  west  of  New  York  &  New  England  Railroad. 
•Warren,  from  Boston  to  Charlestown. 
West  Chester  park,  over  Boston  &  Albany  Railroad. 
West  Chester  park,  over  Boston  &  Providence  Railroad. 
West  Rutland  square  foot-bridge,  over  Boston  &  Provi- 
dence Railroad. 

Winthrop,  from  Breed's  Island  to  Winthrop. 

IL  —  Bridges  op  which  Boston  supports  the  Part 
WITHIN  ITS  Limits. 

•Cambridge  street,  from  Brighton  to  Cambridge. 

Central  avenue,  from  Ward  24  to  Milton. 

•Chelsea  (north),  from  Charlestown  to  Chelsea. 

•Essex  street,  from  VV^ard  25  (Brookline)  to  Cambridge. 

•Granite,  from  Dorchester,  Ward  24,  to  Milton. 

Longwood  avenue,  from  Ward  22  to  Brookline. 

Mattapan,  from  Ward  24  to  Milton. 

Milton,  from  Ward  24  to  Milton. 

•Neponset,  from  Ward  24  to  Quincy. 

•North  Beacon  street,  from  Brighton  to  Wutertown. 

•North  Harvard  street,  from  Brighton  to  Cambridge. 
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Spring  street,  from  West  Roxbury  to  Dedbam. 
•Western  avenue,  from  Brigbton  to  Cambridge. 
•Western  avenue,  from  Brigbton  to  Watertown. 

III.  —  Bridges  of  which  Boston  pays  a  Part  of  the 

C!o8T  OF  Maintenance. 

Albany  street,  over  Boston  &  Albany  Railroad. 
•Canal,  from  Boston  to  Cambridge. 
Dorchester  street,  over  Old  Colony  Railroad. 
•Prison  Point,  from  Charlestown  to  Cambridge. 
•West  Boston,  from  Boston  to  Cambridge. 

IV.  —  Bridges  supported  by  Railroad  Corporations. 

1st.  —  Boston  iSk  Albany  Railroad. 
Commonwealth  avenue,  Brighton. 
Harrison  avenue. 
Market  street,  Brighton. 
Tremout  street. 
Washington  street. 

2d. — Boston  &  Maine  Railroad^  Western  Division. 
Mystic  avenue. 
Main  street. 

3d.  —  Boston  &  Maine  Railroad j  Eastern  Division. 

Mystic  avenue. 
Main  street. 

4th.  —  Bosttm^  Revere  Beach^  <&  Lynn  Railroad. 
Everett  street. 

5th.  — J/iw  York  i6  New  England  Railroad. 
Broadway. 
Dorchester  avenue. 
Fifth  street. 

Forest  Hills  avenue,  Ward  24. 

Fourth  street. 

Harvard  street,  Ward  24. 

Norfolk     *«        *«  ** 

Norfolk     *«        *«  «* 

Second  street. 

Silver  street. 

Sixth  street. 

Third  street. 

Washington  street.  Ward  24. 
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6lh.  —  Old  Colony  Railroad. 
Adams  street. 

Ashmoiit  street  and  Dorchester  avenue. 
Cedar  Grove  Cemetery. 
Commercial  street. 
Savin  Hill  avenue. 

7th.  —  Old  Colony  Railroad ^  Providence  Division. 
Beech  street,  Ward  23. 
Bellevue  street,  Ward  23. 
Canterbury  street.  Ward  23. 
Centre  street,  or  Hog  Bridge,  Ward  23. 
Centre  and  Mt.  Vernon  streets,  Ward  23. 
Dudley  avenue.  Ward  23. 
Park  street,  Ward  23. 


RECAPrrULATION. 

I.    Number  wholly  supported  by  Boston  .       .  .42 
n.    Number  of  which  Boston  supports  the  part  within 

its  limits  14 

in.    Number  of  which  Boston  pays  a  part  of  the  cost 

of  maintenance       ......  5 

IV.    Number  supported  by  railroad  corporations  :  — 

1.  Boston  &  Albany     ......  5 

2.  Boston  &  Maine,  Western  Division    ...  2 

3.  Eastern  Division     ...  2 

4.  Boston,  Revere  Beach,  &  Lynn        .       .       .  1 

5.  New  York  &  New  England       .       .       .  .13 

6.  Old  Colony     .       .       .       .       .       .  .5 

7.  **  Providence  Division       ...  7 

Total  number  96 


I.  —  BRIDGES  WHOLLY  SUPPORTED  BY  BOSTON. 
AoASSiz-ROAD  Bridge  (in  Back  Bay  Fens). 
This  is  a  new  bridge,  built  in  1887,  of  brick  and  stone 
masonry,  and  was  opened  to  the  public  on  Oct.  2,  1888. 
It  is  maintained  by  tiie  Park  Department,  and  is  in  good 
condition. 

ASHT.AND-STREET   BrIDGE    (OVER  BoSTON   &  PROVIDENCE 

Railroad,  Ward  23). 
The  present  structure  is  of  iron,  and  was  built  in  1875. 
No  work  has  been  done  on  this  bridge,  and  it  is  in  good 
condition. 
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Athens-street  Bridge  (over  New  York  &  New 
England  Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1874. 

It  needs  painting ;  otherwise  it  is  in  good  condition. 

Beacon-entrance  Bridge   (in  Back  Bay  Fens,  over 
Boston  &  Albany  Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1881-82. 
It  is  maintained  by  the  Park  Department,  and  is  in  good 
condition. 

Beaconhstreet  Bridge  (over  Outlet  op  Back  Bay). 

This  is  an  iron  bridge,  and  was  built  in  1880-81. 
It  has  been  sheathed,  and  is  in  good  condition. 

Beacon-street  Bridge  (over  Boston  &  Albany 
Railroad). 

This  is  an  iron  bridge ;  it  was  built  in  1881-82,  and  was 
widened  in  1887-88. 

The  work  of  widening  this  bridge  was  finished  during 
the  year,  and  it  is  in  good  condition,  except  that  it  needs 
painting. 

Berkeley-street  Bridge  (over  Boston  &  Albany 
Railroad). 

This  is  an  iron  bridge.  It  was  built  by  the  Boston  Water 
Power  Company,  and  was  accepted  by  the  city  in  1869. 

No  changes  have  been  made  on  this  bridge,  and  it  remains 
in  the  condition  heretofore  reported.  It  is  not  strong  enough 
for  the  position  it  occupies.  It  is  on  a  wide  street,  much 
used  for  public  processions.  Both  bridge  and  abutments 
should  be  rebuilt.  The  sidewalks  and  some  of  the  floor 
timbers  must  be  renewed. 

Berkeley-street  Bridge  (over  Boston  &  Providence 

Railroad). 

This  is  an  iron  bridge.  It  was  built  by  the  Boston  Water 
Power  Company,  and  was  accepted  by  the  city  in  1869. 

The  concrete  sidewalks  have  been  put  in  order  during  the 
year,  and  the  bridge  has  been  painted.  It  is  in  fair  condi- 
tion. 
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Blakemore-street  Bridge  (over  Boston  &  Providence 

Railroad). 

This  is  an  iron  bridge.    It  was  built  in  1881-82. 
The  bridge  needs  painting ;  otherwise  it  is  in  good  condi- 
tion. 

BOYLSTON-STREET  BrIDQE  (IN  BaOK  BaY  FeNS). 

This  is  a  stone  masonry  bridge,  and  it  was  built  in  1881-83. 
It  is  maintained  by  the  Park  Department,  and  is  in  good 
condition. 

BOYLSTON-STREET  BrIDOE  (OVER  BoSTON  &  ALBANY 

Railroad). 

This  is  an  iron  bridge,  and  it  was  built  in  1886-88. 

This  is  a  new  bridge  just  opened  to  travel.  For  description 
of  iron-work  see  page  19.  The  abutments  were  described 
and  illustrated  in  last  year's  report. 

•Broadway  Bridge  (over  Fort-Point  Channel). 

This  is  an  iron  bridge.  It  was  built  in  1869-71,  and  the 
draw  and  its  foundation  were  rebuilt  in  1874-75. 

The  wood-work  of  the  bridge  below  low-water  mark  has 
been  examined  by  a  diver ;  the  front  of  the  draw  pier  was 
found  to  be  so  weakened  from  the  attacks  of  the  limnoria 
that  it  will  be  necessary  to  rebuild  it  in  a  few  years.  The 
remaining  wood-work  under  water  is  in  better  condition,  and 
will  last  some  years  longer. 

The  spans  over  Foundry  and  Lehigh  streets  and  the  two 
100-feet  s{)ans  are  of  light  construction,  and  will  soon 
have  to  be  replaced  by  stronger  structures.  The  steep 
grades  at  each  end  of  the  bridge  save  it  from  much  heavy 
teaming. 

Three  varieties  of  asphaltic  roadway  pavement  have  been 
laid  on  this  bridge  at  the  expense  of  the  new  Harvard  Bridge, 
for  experimental  purposes;  an  area  of  about  12  X  60  feet 
of  each  kind  having  been  laid.  Repairs  are  necessary  to  the 
sidewalks,  and  one  of  the  100-feet  spans  requires  a  new 
under-floor. 

Broadway  Bridge  (over  Boston  &  Albany  Railroad). 

This  bridge  is  of  iron,  was  built  in  1880-81,  and  is  in  good 
condition. 
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Brookline-avenub  Bridge   (over  Boston  &  Albany 

Railroad)  . 

This  bridge  is  of  iroD,  and  was  built  in  1884.  It  has  been 
painted,  and  is  in  good  condition. 

•Charles-river  Bridge  (from  Boston  to 
Charlestown.) 

This  is  a  wooden  pile  bridge  with  an  iron  draw.  The 
f  original  bridge  was  built  in  1786-8(),  the  present  structure 

was  built  in  1854-55,  and  the  draw  was  built  in  1870.  It  is 
an  old  bridge,  and  is  only  in  passable  condition. 

The  draw  foundation  has  been  repaired,  and  is  now  in  fair 
condition. 

The  piling  has  been  carefully  examined  below  low-water 
mark  by  a  diver,  and  a  few  piles  were  found  to  have  been 
slightly  damaged  by  the  limnoria,  —  not  more  than  six  or 
eight  being  discovered  out  of  about  700  examined,  and  in 
no  case  was  serious  weakness  found.  The  piles  above  low 
tide  are  worn,  and  many  of  them  are  in  poor  condition.  The 
roadway  floor  and  the  paving  are  also  in  poor  condition.  It 
will  be  necessary  to  rebuild  this  bridge  at  an  early  day. 

Repairs  are  necessary  to  the  under-floor.  New  trucks  are 
required,  the  draw  should  be  repaired,  and  the  roadway 
needs  repaving. 

•Chelsea  Bridge,  South  (over  South  Channel,  Mystic 

River)  . 

This  a  pile  bridge  with  an  iron  draw.  The  original  bridge 
was  built  in  1802-3,  and  the  present  structure  in  1876-77. 
Only  the  usual  repairs  have  been  made,^  and  the  bridge  is  in 
fair  condition. 

Repairs  are  required  on  the  timber-work  and  on  the  track. 

♦Chelsea-street  Bridge  (from  East  Boston 
TO  Chelsea). 

This  wooden  pile  bridge  was  originally  built  in  1834, 
and  was  rebuilt  in  1848 ;  the  present  structure  was  built  in 
1873,  and  the  draw  was  built  in  1868. 

The  draw  and  draw  foundations  are  in  bad  condition, 
being  old^  and  decayed,  and  the  piling  of  the  foundation  has 
been  seriously  injured  by  the  limnoria.  The  draw  should 
be  rebuilt  and  widened  during  the  coming  year,  it  now  being 
only  22  feet  in  width. 
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The  fixed  part  of  the  bridge  is  in  fair  condition.  It  will 
be  necessary  to  rebuild  the  bridge  above  the  piles  to  a 
higher  grade  when  a  new  draw  is  built. 

It  is  necessary  to  repair  the  draw  this  year. 

CJOLUMBUS-AVENUE  BrIDOE  (OVEB  BoSTON  &  AlBANT 

Railroad)  . 

This  is  an  iron  bridge,  was  originally  built  in  18fi5,  and 
the  present  structure  was  built  in  1876-77. 

The  wire  guys  attached  to  the  main  trusses,  mentioned  in 
last  year's  report,  have  not  been  removed.  The  bridge  has 
been  painted,  and  is  in  fair  condition. 

•Commercial-point  or  Tenean  Bridge  (Ward  24). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw.  It 
was  originally  built  in  1833,  and  the  present  structure  was 
built  in  1875. 

Both  the  upper  and  under  roadway  planking  has  been 
renewed  and  a  few  stringers  added.  The  bridge  is  in  fair 
condition. 

C!OMMONWEALTH-AVENUE  BrIDGE  (IN  BaCK  BaY  FeNS). 

This  is  an  iron  bridge,  and  it  was  built  in  1881-82.  It  is 
in  good  condition. 

*CoNGRE88-8TREET  Bridge  (over  Fort-point  Channel). 

This  is  a  wooden  pile  bridge  with  an  iron  turn-table  draw 
on  a  stone  masonry  foundation.    It  was  built  in  1874-75. 

The  piling  was  examined  by  a  diver  and  found  to  be  only 
slightly  damaged  by  worms.  Some  of  the  piles  have  been 
renewed  on  account  of  decay  above  the  water-line,  and 
some  others  should  be  renewed. 

The  floor  of  the  bridge  is  in  poor  condition ;  it  has  been 
patched,  and  about  one-half  of  it  must  be  renewed. 

The  vacant  spaces  under  the  bridge  adjoining  the  old  Rus- 
sia wharf,  mentioned  in  last  year's  report,  have  been  filled 
and  the  paving  relaid. 

Dartmouth-street  Bridge   (over  Boston  &  Albany 
AND  Boston  &  Providence  Railroads). 

This  is  an  iron  bridge ;  it  was  originally  built  in  1869,  and 
the  present  structure  was  built  in  1878-79. 

The  under-floor  is  poor ;  otherwise  the  bridge  is  in  good 
condition. 
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*D0VER-STREET  BrIDOE  (OVER  FoRT-POINT  ChANNEL). 

This  is  a  wooden  pile  bridge,  with  an  iron  draw ;  it  was 
originally  built  in  1806,  was  rebuilt  in  1858-59,  and  the 
present  structure  was  built  in  1876.  The  work  of  widening 
the  water-way  to  the  legal  limit  of  36  feet  is  nearly  com- 
pleted. The  under-floor  of  the  bridge  requires  patching; 
otherwise  the  bridge,  as  a  whole,  is  in  fair  condition. 

•Federal-street  Bridge  (oyer  Fort-point  Channel). 

This  bridge  was  built  in  1827-28,  was  rebuilt  in  1857-58, 
and  the  present  stractui-e  was  built  in  1872-73. 

It  is  a  wooden  pile  bridge  with  a  double  wooden  draw. 
It  is  in  bad  condition,  and  should  be  rebuilt  at  once.  (See 
special  report  to  Mayor,  Oct.  8,  1888.  Appendix  B, 
Doc.  117,  1888.) 

Repairs  must  be  made  to  the  trucks,  draw,  under-floor, 
fences,  and  paving,  at  an  estimated  cost  of  $5,000,  if  the 
bridge  is  not  rebuilt. 

Ferdinand-street  Bridge  (over  Boston  &  Albany 
Railroad). 

This  is  an  iron  bridge.  It  was  built  in  1864-65,  and  was 
strengthened  in  1877. 

The  recommendation  made  last  year  is  renewed ;  that  is, 
that  the  part  supported  on  posts  be  filled  solid,  and  that  the 
bridge  be  rebuilt. 

Franklin-street  Foot-bridge  (over  Boston  &  Albany 

Railroad). 

This  is  an  iron  bridge.  It  was  built  in  1883,  and  is  in  good 
condition. 

Hdntington-avenue  Bridge  (over  Boston  &  Albany 

Railroad). 

This  is  an  iron  bridge.   It  was  built  in  1872,  and  the 
abutments  were  rebuilt  in  1876-77. 
It  is  in  good  condition. 

Linden  Park-street  Bridge  (over  Stony  Brook). 
This  is  a  wooden  truss  bridge.   It  was  built  in  1886,  and 
is  in  fair  condition. 

•Malden  Bridge  (from  Charlestown  to  Everett). 

The  original  bridge  was  built  in  1787.  The  present 
structure  was  built  in  1875,  and  the  draw  was  built  in  1872. 

It  is  a  pile  bridge  with  a  wooden  turn-table  draw  on  a  pile 
foundation.    The  fixed  part  of  the  bridge  is  in  good  condi- 
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lion  ;  the  draw  is  old,  narrow,  in  poor  condition,  and  can  be 
kept  in  a  safe  condition  but  a  short  time  longer. 

The  piling  has  been  examined  by  a  diver  and  found  to  be 
in  good  condition. 

•Meridian-street  Bridge  (from  East  Boston  to 
Chelsea). 

This  is  a  wooden  pile  bridge  with  a  wooden  turn-table 
draw  on  a  pile  foundation.  The  original  structure  was  built 
in  1856.  It  was  rebuilt  soon  afterwards ;  it  was  widened  and 
rebuilt  as  at  present  in  1884,  excepting  the  draw,  which  was 
built  in  1875-76. 
The  draw  needs  repairs,  which  have  been  ordered  and 
artly  made ;  it  shows  signs  of  age,  but  will  serve  for  some 
years  to  come.  The  piles  have  been  examined  by  a  diver 
and  found  in  good  condition.  The  fixed  part  of  the  bridge 
is  in  good  condition. 

*Mt.  Washington-avenue  Bridge   (over  Fort-point 

Channel). 

This  is  a  wooden  pile  bridge  with  an  iron  draw.  It  was 
built  in  1854,  and  was  rebuilt  in  1870-71. 

The  usual  necessary  repairs  have  been  made,  and  the 
bridge  is  in  fair  condition. 

Neptune-road  Bridge  (over  Revere  Beach  &  Lynn 
Railroad  in  East  Boston). 

This  is  an  iron  bridge,  and  it  was  built  in  1887-88. 

It  is  maintained  by  the  Park  Department,  and  is  in  good 
condition. 

Newton-street  Bridge  (over  Boston  &  Providence 

Railroad)  . 
This  is  an  iron  bridge,  and  was  built  in  1872. 
It  has  been  painted,  and  is  in  good  condition. 

Public  Garden  Foot-bridge. 
This  is  an  iron  bridge.    It  was  built  in  1867,  and  was 
thoroughly  repaired  in  1887. 
It  is  in  good  condition. 

Shawmut-avenue  Bridge  (over  Boston  &  Albany 
Railroad)  . 

This  is  an  iron  bridge,  and  it  was  built  in  1871. 

It  needs  painting,  and  the  iron-work  should  be  stripped 
for  this  purpose  and  also  to  allow  of  a  careful  examination. 
Only  the  usual  repairs  have  been  made. 
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SWETT-STREBT  BRIDGES  (OVER  SoUTH  BaY  SlUICES). 

These  are  wooden  bridges,  and  were  built  in  1875. 

The  easterly  bridge  has  been  replanked,  both  upper  and 
under  courses,  and  the  sidewalks  and  fences  renewed.  The 
pile  bulkheads  have  not  been  repaired,  and  are  in  bad  condi- 
tion.   The  westerly  bridge  is  in  poor  condition. 

♦Warren  Bridge  (from  Boston  to  Charlestown). 

This  is  a  wooden  pile  bridge  with  an  iron  draw ;  it  was 
originally  built  in  1828,  and  the  present  structure  was  built 
in  1883-84.  The  usual  minor  repairs  have  been  made, 
and  the  bridge  has  been  painted.  It  is  in  fair  condition. 
A  count  of  teams  and  foot  passengers,  on  Dec.  20,  1888, 
showed  the  following  results:  — 

Hourly  record  of  pedestrians,  teams,  and  horse  cars,  pass- 
ing over  each  draw  from  6  A.M.  to  7  P.M.,  Thursday,  Dec. 
20,  1888.  Omnibuses  average  23  per  hour.  Weather,  cold 
and  windy ;  cloudy  and  snow  squalls  in  A.M. ;  pleasant  in 
P.M. ;  ground  free  from  snow. 


Pedes* 
trlant. 

Teams. 

Horse 
Cars. 

Time. 

One- 
horae. 

Two. 
horse. 

Three, 
horse. 

Four, 
horse. 

Miscellaneous. 

6  to  7  A.M.  .  .  . 

900 

84 

44 

0 

63 

7to  8  ... 

1^ 

848 

129 

0 

87 

8to  9    "  ... 

820 

883 

106 

96 

•  to  10    •«  ... 

Ml 

843 

146 

90 

1  slz-horse  team. 

10  to  11    •*     .  .  . 

678 

881 

144 

93 

^     «  «( 

11  to  12    "     .  .  . 

629 

847 

129 

90 

13  to  IP.lf.   .  .  . 

786 

826 

117 

94 

Ito  2    «•     .  .  . 

761 

274 

181 

99 

2to  8    "     .  .  . 

008 

888 

102 

97 

8to  4    "     .  .  . 

712 

894 

128 

108 

4to  6    "     .  .  . 
6to  •    "     .  .  . 

922 
1,286 

419 

601 

116 
163 

103 
114 

82  horses,  without 
vehicles;  1  hlcy. 
cle. 

6to  7    "     .  .  . 

1,782 

189 

48 

108 

Total  

11,686 

4,277 

1,490 

86 

1,224 

Namhcr  of  foot  passengers  on  westerly  sidewalk,  8,682. 
Number  of  foot  pai^sengers  on  essterly  sidewalk,  2,963. 
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West  Chester  Park  Bridge  (over  Boston  &  Axbany 
Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1876. 

The  wood-work  and  sidewalks  are  in  poor  condition.  The 
recommendation  of  previous  years  is  renewed,  that  the  bridge 
be  made  to  conform  to  a  better  street  profile. 

• 

West  Chester  Park  Bridge  (over  Boston  &  Provi- 
dence Railroad). 

This  is  an  iron  bridge,  and  it  was  built  in  1876. 
It  has  been  painted,  and  is  in  good  condition. 

West  Rutland  Square  Foot-bridge  (over  Boston  & 
Providence  Railroad). 

This  is  an  iron  bridge ;  it  was  built  in  1882,  and  is  in  good 
condition. 

WiNTHROP  Bridge  (from  Breed's  Island  to  Winthrop)  . 

This  is  a  pile  bridge  without  a  draw ;  it  was  originally 
built  in  1839,  was  rebuilt  in  1851,  and  was  extensively  re- 
paired in  1870. 

The  piles  have  been  reduced  in  size  by  the  limnoria, 
and  the  superstructure  is  weakened  by  age.  The  bridge 
will  need  rebuilding  in  a  few  years,  and  when  rebuilt,  a 
considerable  part  of  its  length  can  probably  be  filled  solid. 

n.  —  BRIDGES  OF  WHICH  BOSTON  SUPPORTS 
THE  PART  WITHIN  ITS  LIMITS. 

•Cambridge-street  Bridge  (from  Brighton  to 
Cambridge). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw. 
It  was  rebuilt  in  1884,  and  is  in  good  condition.  The  Legis- 
lature has  ordered  the  water-way  to  be  widened;  (See 
report  to  Mayor,  Sept.  25,  1888.  Appendix  A,  Doc.  117, 
1888.) 

Central-avenue  Bridge  (over  Neponset  River,  Dor- 
chester Lower  Mills). 

This  is  an  iron  bridge,  and  was  built  in  1876. 
Part  of  the  roadway  has  been  sheathed,  and  the  bridge  is 
in  fair  condition. 
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•Chelsea  Bridoe  North  (prom  Mtstic-river  Corpora- 
tion Whart  to  Chelsea). 

The  original  structure  was  built  iq  1802-3 ;  the  present 
structure  was  built  in  1880,  except  the  draw,  which  was  built 
in  1873. 

This  is  a  wooden  pile  bridge  with  a  wooden  draw  on  a 
pile  foundation.  The  piles  under  the  draw  have  been  ex- 
amined by  a  diver  and  found  in  good  condition. 

The  draw  was  built  before  the  structure  came  into  the 
charge  of  the  city,  and  shows  evidence  of  age.  It  is  in  safe 
condition  for  the  present,  but  will  last  only  a  few  years  more. 
It  will  require  repairs  during  the  coming  year.  The  fixed 
part  of  the  bridge  is  in  fair  condition. 

•ESSEXHBTREET  BrIDOE  (FROM  BRIGHTON  TO  CAMBRIDGE). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw, 
and  was  originally  built  in  1850.  It  was  repaired  last  year, 
and  is  in  fair  condition.  The  Legislature  has  ordered  the 
water-ways  of  the  draw  made  36  feet  wide  in  the  clear.  The 
City  of  Boston  maintains  one- half  of  the  draw.  (See  report 
to  the  Mayor,  Sept.  25,  1888.  Appendix  A,  Doc.  117, 
1888.) 

♦Granite  Bridge  (from  Ward  24  to  Milton). 

This  bridge  was  originally  built  in  1837.  It  is  a  wooden 
pile  bridge  with  a  wooden  leaf  draw.  The  water-way  of  the 
draw  is  ordered  widened  to  36  feet  by  the  Legislature. 
The  bridge  is  in  fair  condition.  (See  special  report  to 
Mayor,  Sept.  25,  1888.    Appendix  A,  Doc.  117,  1888.) 

LONGWOOD-AVENUE  BrIDGE  (FROM  WaRD  22  TO 

Brookline). 

The  present  structure  was  built  in  1877.  This  is  a 
wooden  bridge,  on  wooden  posts  set  in  the  ground.  It  is  a 
poor  bridge,  and  is  only  in  passable  condition.  The  con- 
struction of  the  Riverdale  park  will  doubtless  lead  to  the 
building  of  a  new  bridge  of  an  entirely  diflerent  character. 

Mattapan  Bridge  (from  Ward  24  to  Milton). 

This  is  an  iron  bridge.  The  bridge,  abutments,  and  cen- 
tre pier  are  all  in  poor  condition,  and  it  should  be  rebuilt. 
The  bridge  has  been  put  in  safe  condition  for  travel. 
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Milton  Bridge  (from  Ward  24  to  Milton). 

The  original  structure  is  very  old;  it  was  widened  in 
1871-72.  The  older  part  of  this  bridge  was  built  of  stone, 
and  the  widening  is  an  iron  structure  on  stone  columns. 
The  sidewalk  has  been  rebuilt.  The  bridge  should  be  exam- 
ined and  repaired  during  the  low  stage  of  water  next  summer. 
No  change  has  been  observed  in  the  old  stone-work. 

*Nepon8et  Bridge  (from  Ward  24  to  Quincy). 

The  original  structure  was  built  in  1802,  and  the  present 
structure  was  built  in  1877.  This  bridge  is  a  wooden  pile 
bridge  with  an  iron  leaf  draw ;  both  leaves  of  the  draw  arc 
maintained  by  Boston.  It  is  one  of  the  draws  to  be  rebuilt 
by  order  of  the  Legislature.  The  bridge  is  in  fair  condit'on. 
(See  re|wrt  to  Mayor,  Sept.  25.  1888,  Appendix  A,  hoc. 
117,  1888.) 

*North  Beacon-street  Bridge  (from  Brighton  to 
Watertown). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw. 
The  original  structure  was  built  in  1822,  and  the  present 
structure  in  1884. 

It  is  in  good  condition. 

♦North  Harvard-street  Bridge  (from  Brighton  to 
Cambridge)  . 

This  bridge  was  originally  built  in  1662,  and  was  rebuilt 
in  1879. 

It  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw,  and  is 
ordered  widened  by  the  Legislature.  The  abutment  is  poor  ; 
otherwise  the  bridge  is  in  good  condition.  (See  report  to 
Mayor,  Sept.  25,  1888.    Appendix  A,  Doc.  117,  1888.) 

Spring-street  Bridge  (from  Ward  23  to  Dedham). 
This  is  a  stone  bridge,  and  it  is  in  good  condition. 

•Western-avenue  Bridge  (from  Brighton  to 
Cambridge). 

The  original  structure  was  built  in  1824;  the  present 
structure  was  built  in  1879-80. 

It  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw,  and 
is  ordered  widened  by  the  Legislature. 


Digitized  by  Google 


Report  of  City  Enqikeer. 


17 


It  is  in  fair  condition. 

(See  report  to  Mayor,  Sept.  25,  1888.  Appendix  A, 
Doc.  117,  1888.) 

♦Western-avenue  Bridge  (erom  Brighton  to 
Watertown). 

This  is  a  wooden  pile  bridge.  It  was  built  in  1824,  the 
present  draw  was  built  in  1883,  and  the  abutment  was  re- 
built in  1886.    It  is  in  good  condition. 


III.  —  BRIDGES  OF  WHICH  BOSTON  PAYS  A  PART 
OF  THE  COST  OF  MAINTENANCE. 

.J' 

Albany-street  Bridge  (over  Boston  &  Albany 
Railkoad). 

The  original  structure  was  built  in  1856-57 ;  was  rebuilt 
in  1867-68,  and  again  in  1886-87. 

It  is  an  iron  bridge,  and  is  in  good  condition. 

♦Canal  Bridge  (from  Boston  to  Cambridge). 

♦Prison -point  Bridge  (from  Charlestown  to 
Cambridge)  . 

♦West  Boston  Bridge  (from  Boston  to  Cambridge). 

These  bridges  are  in  the  care  of  two  commissioners,  ap- 
pointed, one  from  Boston  and  one  from  Cambridge,  and  the 
expense  of  maintenance  is  borne  equally  by  each  city.  The 
Boston  commissioner  makes  an  annual  report  in  print. 

Canal  bridge  is  a  wooden  pile  bridge  with  a  wooden  turn- 
table draw.  The  bridge  was  originally  built  in  1808  ;  was 
rebuilt  in  1852,  and  again  rebuilt  and  widened  in  1874 ; 
some  of  the  piles  in  this  bridge  date  from  1808.  The  piles 
have  been  examined  by  the  diver  and  found  to  be  in  good 
condition  below  low  water ;  above  that  point  ihey  are  in  only 
passable  condition,  and  not  much  dependence  is  to  bo  placed 
upon  the  oldest  piles.  The  draw  is  in  fair  condition ;  the 
paving  and  part  of  the  floor  is  in  poor  condition. 

Prison-point  bridge  was  originally  built  in  1833,  and  the 
present  structure  was  built  in  1876-77.  It  is  a  wooden  pile 
bridge  with  an  iron  leaf  draw.  The  structure  is  in  good 
condition.  ' 

West  Boston  bridge  was  built  in  1792-93,  was  rebuilt  in 
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1854,  and  repaired  in  1871 ;  the  draw  was  rebuilt  in  1875, 
and  the  down-stream  sidewalk  on  the  Cambridge  side  of  the 
draw  was  rebuilt  in  1886. 

It  is  a  wooden  pile  bridge  with  a  wooden  turn-table  draw. 
It  is  old,  narrow,  and  some  parts  of  it  are  in  bad  condition ; 
portions  of  it  have  been  repaired,  and  the  other  portions  are 
in  need  of  repairs,  which  it  is  expected  will  be  made  this 
year. 

DORCHESTER-STflEET  BrII>GE  (OVER  OlD  CoLONT 

Railroad)  . 

This  is  an  iron  bridge;  it  was  built  in  1869. 

It  is  not  in  first-class  condition,  having  sutfered  to  a  con- 
siderable extent  from  corrosion.  It  has  been  sheathed.  The 
wood-work  should  be  removed,  and  the  iron- work  examined, 
cleaned,  and  painted. 

IV.— BRIDGES  SUPPORTED  BY  RAILROADS. 

Centre  and  Mt.  Vernon-street  bridge,  over  the  Dedham 
branch,  Providence  division.  Old  Colony  Railroad,  is  in 
process  of  rebuilding,  and  plans  have  been  submitted  for  ap- 
proval for  rebuilding  Tremont-street  bi-idge  over  the  Boston 
&  Albany  Railroad  ;  Washington-street  bridge,  over  the  same 
road,  is  in  poor  condition. 

The  other  bridges  given  in  the  list  of  those  supported  by 
railroad  corporations  require  no  special  mention. 
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MISCELLANEOUS    WORK    AND  CONSTRUCTION 

IN  1888. 

Boylston-Street  Bridge  (over  Boston  &  Albany 

Railroad). 

The  superstructure  of  this  bridge,  with  the  exception  of  an 
iron  railing  for  it  and  its  approaches,  was  completed  in 
Septeinlier  last. 

The  angle  at  which  Boylston  street  crosses  the  Boston  & 
Albany  Kailroad  is  such  that  while  the  railroad  location  is 
but  60  feet  wide,  the  distance  across  this  location,  measured 
on  the  centre  line  of  the  street,  is  176.34  feet. 

As  no  part  of  the  railroad  location  was  available  for  piers, 
nor  for  erecting  falsework,  it  was  necessary  to  make  the 
bridge  in  one  span,  and  provide  for  its  erection  by  other  than 
the  usual  methods. 

A  general  plan  of  the  bridge  and  a  section  of  the  floor  is 
shown  on  the  accompanying  plate. 

The  width  of  the  street  is  80  feet,  and  this  width  on  the 
bridge  is  divided  by  two  trusses  into  one  roadway  and  two 
overhanging  sidewalks.  The  trusses  are  placed  54  feet  1 
inch  apart  on  centres,  are  alike  in  design  and  detail,  and  are 
each  made  of  a  pair  of  trusses  so  connected  together  as  to 
form  a  complete  truss,  requiring  no  overhead  bracing  for  its 
lateml  support. 

The  length  of  main  truss  is  216  feet  between  centres  of 
end  piers,  this  length  being  divided  into  sixteen  panels  of 
13  feet  6  inches  each.  Depth  of  truss  between  upper  and 
lower  chord  pins  varies  from  9  feet  4  inches  at  ends,  to  24 
feet  at  middle.  The  jiair  of  tru!«ses  composing  each  main 
truss  are  placed  6  feet  apart  on  centres. 

The  following  parts  of  the  trusses  were  made  of  steel : 
upper  chords,  end-posts,  all  eye-bars  4  inches  wide  and  over, 
chord-pins,  and  rollers.  All  other  parts  of  the  trusses,  and 
the  entire  floor  and  lateral  systems,  are  made  of  iron. 

Floor-beams  are  double-plate  girders,  latticed  and  tied 
together  on  top  and  bottom  flanges.  The  connection  of  floor- 
beams  to  trusses  are  so  designed  as  to  distribute  the  loads  from 
beams  equally  to  both  halves  of  the  main  trusses,  and  are  made 
by  pins  passing  through  the  beams  aud  small  girders  con- 
necting double  posts  of  trusses. 

Roadway  and  sidewalk  stringers  are  hard  pine ;  under 
course  of  roadway  plank  is  3-inch  clear  hard  pine,  planed  on 
one  side  to  an  even  thickness ;  upper  course  of  roadway  plank 
is  2-inch  spruce ;  and  sidewalk  plank  is  l^inch  clear  hard 
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pine,  6  inches  to  7  inches  wide,  planed  on  one  side,  and  jointed. 
The  steel  ased  in  the  bridge  was  required  to  show  a  tensile 
strength  of  from  62,000  to  70,000  pounds  per  square  inch, 
an  elastic  limit  not  less  than  35,000  pounds  per  square  inch, 
an  elongation  in  8  inches  of  not  less  than  22  per  cent,  and  a 
reduction  of  area  at  point  of  fracture  of  not  less  than  45  per 
cent. 

Each  cast  of  steel  made  at  the  mills  was  tested,  and  tests 
were  made  of  the  iinished  steel  made  from  each  cast.  Four 
eye-bars,  selected  at  random  from  those  made  for  the  bridge, 
were  tested  to  breaking,  with  the  following  results :  — 


Sizk  or  Bab. 

6X1. 

6Xl|. 

6X  U. 

4X|. 

Leogtb,  back  to  back,  of  pin-holes  .  .  . 

18.89' 

13  89' 

18.89' 

27.6* 

EUtUc  limit,  pounds  per  square  inch  .  . 

44.390 

86.460 

86,620 

88,210 

Tensile  strength,  pounds  per  square  inch 

65,110 

61,870 

68,770 

62.420 

18.1 

19. 

14.9 

18. 

Reduction  of  area  at  ft«cture,  per  cent.  . 

46. 

49.4 

60. 

65. 

All  iron  used  in  the  bridge  was  tested  and  inspected  at 
mills. 

The  steel  for  the  work  was  made  by  Carnegie,  Phipps,  & 
Co.,  Pittsburgh,  Penn.,  and  the  inspection  and  testing  of  the 
iron  and  steel  was  done  by  the  Pittsburgh  Testing  Labora- 
tory. 

The  steel  eye-bars  were  manufactured  by  the  Edge  Moor 
Iron  Company,  Wilmington,  Del. 

Several  methods  of  putting  the  main  trusses  of  the  bridge 
in  place,  without  the  use  of  falseworks  in  the  railroad  loca- 
tion, were  considered;  but  the  railroad  officials  having 
consented  to  allow  their  tracks  to  be  occupied  by  movable 
falseworks  for  a  few  hours  on  Sunday  mornings,  the  con- 
tractor was  enabled  to  carry  out  the  plan  devised  and  pre- 
ferred by  him. 

Each  truss  was  erected  on  a  staging  at  the  side  of,  and 
parallel  to,  the  railroad,  one  end  of  the  truss  resting  on  an 
abutment,  and  the  other  end  on  a  timber  horse  or  tower. 
Between  the  truss-shoe  and  the  top  of  the  tower  were  placed 
iron  rollers,  working  between  bars  of  railroad  iron,  and 
underneath  the  tower  were  wooden  rollers,  resting  on  timber 
sills. 

When  the  truss  was  connected,  its  abutment  end  was 
placed  upon  an  hydraulic  jack,  and  the  tower  end  swung  about 
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this  jack  as  a  pivot,  to  the  opposite  abutment,  the  tower 
moving;  by  means  of  the  wooden  rolls,  on  sills  laid  across 
the  railroad  tracks. 

When  the  tower  had  reached  the  abutment,  the  top  of  the 
tower  was  adjusted  to  the  proper  level  by  means  of  jacks, 
and  the  end  of  the  truss  moved  on  the  iron  rolls  and  railroad 
iron  from  the  tower  to  its  proper  place  on  the  abutment. 

The  trusses  were  swung  into  place  on  the  mornings  of 
July  22  and  29,  I'espectively,  about  four  hours  being  taken 
each  morning  for  doing  the  work,  including  time  spent  in 
waiting  for  the  arrival  and  passage  of  trains  on  the  tracks 
crossed. 

The  accompanying  photographic  views  will  serve  to 
illustrate  the  previously  described  method  of  placing  the 
trusses. 

The  design  and  detail  plans  for  the  bridge  were  prepared 
in  this  department,  and  the  work  of  building  and  erecting 
the  bridge  was  done  by  the  Boston  Bridge  Works,  the  price 
paid  under  the  contract  being  $46,490.90. 

Boylston-Street  Bulkhead. 

Plans  and  specifications  were  prepared  for  building  a 
wooden  bulkhead  and  sidewalk  opposite  the  land  of  an 
abuttor,  between  the  bridge  over  the  railroad  and  West 
Chester  Park.  The  work  was  done  by  contract  at  a  total 
cost  of  $2,197.42,  and  was  completed  in  October. 

Charles  River  and  Neponset  River  Bridges. 

Estimates  and  reports  have  been  made  of  the  cost  of  com- 
pliance with  the  requirement  of  the  Legislature  for  widening 
the  water-ways  of  six  (6)  bridges,  four  on  the  Charles  and 
two  on  the  Neponset  river. 

Orders  have  been  issued  by  the  Secretary  of  War,  under 
the  provision  of  the  last  River  and  Harbor  Bill,  passed  by 
Congress,  requiring  the  rebuilding  of  the  four  highway  and 
five  railroad  bridges  nearest  the  mouth  of  the  Charles  river. 

The  water-ways  of  the  only  remaining  railroad  bridge  and 
of  the  four  next  highway  bridges  have  been  ordered  widened 
by  the  State  Legislature,  and  it  is  understood  that  petitions 
will  be  presented  to  include  the  two  remaining  highway 
bridges  below  the  head  of  navigation  at  Watertown. 

Every  bridge  on  the  river,  with  the  exception  of  the  new 
Harvard  Bridge  (yet  unfinished),  requires  extensive  changes 
to  fit  it  for  purposes  of  navigation,  as  contemplated  in 
the  above-mentioned  orders.  During  the  last  session  of  the 
Legislature,  an  order  was  introduced  for  an  inquiry  by  the 
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Harbor  CommissiaDers  into  the  expediency  of  closing  the  river 
to  vessels  with  musts.  The  order  was  favored  by  the  city, 
passed  in  committee,  but  failed  to  pass  the  House.  Eleven 
highway  bridges  would  be  affected  by  the  order ;  of  these, 
the  city  of  Boston  supports  the  two  most  important,  and  pays 
half  the  cost  of  maintaining  the  remainder. 

The  City  Council  has  already  voted  to  petition  Congress 
with  reference  to  the  city  bridges  affected  by  the  order  of  i 
the  Secretary  of  War ;  and  in  view  of  the  facts  above  stated, 
it  is  suggested  that  the  inquiry  into  the  merits  of  the  pase 
and  the  collection  of  statistics  should  be  made. 

Crispus  Attucks  Monumeot. 

On  Oct.  1,  1888,  a  contract  was  made  with  Robert 
Krause,  the  designer  of  the  monument,  to  furnish  and  erect 
its  foundation  and  pedestal  for  the  sum  of  $300  for  the 
foundation  and  $1,650  for  the  pedestal.  The  whole  work 
was  done  as  agreed,  so  as  not  to  delay  the  formal  dedication 
of  the  monument. 

D  Street,  South  Boston. 

A  special  report  was  made  to  the  City  Council,  Nov.  22, 
1888,  upon  means  for  abating  a  nuisance  caused  by  the  low 
grade  of  this  street  where  it  passes  under  the  Old  Colony 
Railroad. 

.  East  Boston  Ferries. 

The  work  of  rebuilding  the  slips  of  the  South  Ferry,  East 
Boston  side,  in  progress  at  the^date  of  the  last  annual  report, 
was  completed  in  February,  and  cost  $13,487.38. 

Federal-Street  Bridge. 

A  special  report  was  made  upon  the  dangerous  condition 
of  this  bridge  on  Oct.  8,  1888,  and  an  estimate  presented 
for  rebuilding  it. 

Tests  of  Gaskill  Pumping-Engines  at  Chestnut  Hill. 

On  August  9,  10,  August  22,  23,  and  September  26,  27, 
tests  were  made  to  ascertain  the  duty  of  the  new  high-ser- 
vice pumping-engines  at  Chestnut  Hill,  and  also  to  determine 
the  efficiency  of  the  boilers  connected  with  them. 

The  engines  are  of  the  type  known  as  the  Gaskill  Hori- 
zontal Pumping-Engine,  and  were  built  by  the  Holly  Manu- 
facturing Co.  of  Lockpoil:,  N. Y. 

The  general  specifications  under  which  bids  were  received 


Digitized  by  Google 


Befobt  of  City  Engineer. 


23 


were  prepared  by  the  City  Engineer,  in  June,  1886,  and  the 
following  extracts  from  them  will  show  the  capacity  and 
duty  required  of  the  engines,  and  the  methods  prescribed  for 
ascertaining  the  same  :  — 

The  engines  are  each  to  have  sufficient  capacity  to  easily  deliver  into 
the  Fisher-Hill  reservoir,  so  called,  eight  million  (8,000,000)  U.S.  gal- 
lons of  water  per  twenty -four  hours,  the  total  lift  being  from  116  to  128 
feet. 

The  loss  of  action  in  the  pumps  must  not  exceed  4  per  cent. 

The  piston  speeds  per  minute,  for  the  above-named  cap^icities,  are 
not  to  exceed,  for  direct- actino^  engines,  one  hundred  and  ten  (110) 
feet,  and  for  beam  and  fly-awheel  engines  (vertical),  two  hundred  (200) 
feet. 

As  the  efficiency  of  the  engines  is  required  to  be  shown  independently 
of  that  of  the  boilers,  the  calculsUion  of  the  required  duties  of  the  en- 
dues will  be  based  upon  a  unit  of  water  evaporated  into  dry  steam  in 
me  boilers,  the  equivalent  of  which  shall  be  eleven  hundred  (1,100) 
poundB  of  water  evaporated  from  and  at  212  degrees  Fahrenheit. 

Each  engine  will  be  required  to  exhibit  a  duty  of  one  hundred  million 
(100,000,000)  foot-pounds  per  before  specified  unit  of  water  evaporated 
into  dry  steam  in  the  boilers. 

The  duty  trials,  one  for  each  engine,  will  be  conducted  in  the  follow- 
ing manner :  steam  will  be  raised  in  the  boilers  to  the  lowest  pressure 
at  which  the  engines  will  run  at  full  speed  for  capacity,  when  the  fires 
will  be  hauled,  uie  furnaces  and  ash-pits  cleaned,  and  tresh  fires  started 
with  as  little  delay  as  possible.  As  soon  as  the  fires  are  well  ignited 
the  engine  will  be  started  and  ran  at  full  speed  for  capacity,  with  the 
working  pressure  of  steam,  for  twenty-four  hours.  At  the  latter  part  of 
the  trial  the  fires  will  be  burned  down  until  the  steam-pressure  in  the 
boilers  is  the  same  as  at  the  beginning  of  the  trial,  when  the  engine 
will  be  stopped.  The  amount  of  water  in  the  boilers  is  to  be  the  same 
at  the  end  as  at  the  commencement  of  the  trial.  During  the  trial  the 
pressure  and  temperature  of  the  steam,  and  the  temperature  and  weight 
pf  water  suppliea  to  the  boilers,  will  be  carefully  noted.  Calorimeter 
tests  will  be  made  to  determine  the  quality  of  the  steam  supplied  to  the 
engines,  and  steam  containing  not  more  than  3  per  cent,  of  entrained 
water  will  be  considered  dry  steam. 

The  duty  of  the  engine  will  be  computed  as  follows :  the  area  of  the 
plun^r  in  feet  will  be  multiplied  by  me  pressure  in  pounds,  due  to  the 
total  lift  in  feet,  which  will  be  obtained  irora  the  average  reading  of  a 
correct  pressure-gauge,  attached  to  the  force-main,  near  its  connection 
fo  the  pump,  to  which  will  be  added  the  pressure  due  to  the  difference 
of  level  between  the  zero  of  the  gauge  and  the  water  in  the  pump- we II ; 
the  product  thus  obtained  will  be  further  multiplied  by  the  total  number 
of  feet  travelled  by  the  plungers  on  their  discharging  strokes.  This 
product  equals  the  total  work  in  foot-pounds.  The  amount  of  watei? 
evaporated  by  the  boilers  during  the  trial  will  be  reduced  to  an  equiva- 
lent number  of  pounds  of  water  evaporated  from  and  at  212  degrees 
Fahrenheit.  The  total  wdrk  in  foot-pounds  divided  bv  this  equivalent 
evaporation,  and  the  quotient  multiplied  by  1,1(X),  will  be  the  duty  of 
tbe  engine  in  foot-pounds,  per  specified  unit  of  water  evaporated  into 
steam.  All  steam  used  for  feed-pumps,  condensers,  and  other  appli- 
ances will  be  taken  from  the  boiler  furnishing  steam  to  the  engine,  and 
no  allowances  will  be  made  for  steam  so  used. 

The  efficiency  of  the  boilers  will  be  tested  at  the  duty  trials. 

Capacity  tests  of  the  engines  will  be  made  either  in  conjuuction  witl^ 
tjhe  duty  trials  or  separately ;  the  amount  of  water  pumped  to  be  deter- 
mlDed  by  weir-measurement  at  the  Fisher-Hill  resei-voir. 
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The  duty  trials  will  be  conducted  by  the  City  Engineer,  and  the  ex- 
pense of  them  will  be  borne  by  the  City. 

The  Contractor,  or  his  representatives,  may  be  present  at  the  duty  and 
capacity  trials  of  the  engines,  and  may  have  access  to  all  instruments 
used  and  notes  taken. 

The  water  fed  to  the  boilers  included  water  from  the 
force  main  and  the  condensed  water  from  the  cylinder 
jackets,  and  was  weighed  in  a  barrel  placed  upon  a  tested 
platform  scale.  After  weighing,  the  water  was  run  into  a 
large  tub,  from  which  the  feed-pumps  were  supplied.  In  the 
test  of  Engine  No.  1,  a  Knowles  feed-pump  was  used  for 
pumping  the  feed-water,  and  in  the  test  of  Engine  No.  2,  a 
feed-pump  on  the  engine  was  used.  The  measurement  of 
the  feed- water  was  checked  by  a  Worthington  meter  placed 
in  the  boiler  feed-pipe. 

The  approximate  quantity  of  water  returned  from  the 
cylinder  jackets  was  obtained  by  metering  the  supply  from 
the  force  main,  and  subtracting  this  amount  from  total 
amount  of  feed-water  used. 

The  tests  were  made  under  the  direction  of  the  City  Engi- 
neer, and  care  was  taken  to  secure  accuracy  in  all  obser- 
vations. The  observers  were  divided  into  night  and  day 
parties,  and  the  more  important  readings  were  taken  inde- 
pendently by  two  persons.  The  tests  were  under  the  imme- 
diate supervision  of  Mr.  John  E.  Cheney,  Assistant  City 
Engineer,  and  Mr.  Dexter  Brackett,  Supt.  Eastern  Division 
Boston  Water  Works,  the  former  taking  charge  of  the 
night  party,  and  the  latter  the  day  party.  Asst.  Engineer 
John  A.  Gould  acted  as  principal  assistant  to  the  above 
mentioned. 

Calorimeter  tests  of^  the  steam  were  made  during  the  first 
and  second  tests  by  Mr.  George  H.  Barrus,  M.E.  On 
account  of  the  dryness  of  the  steam  shown  by  these  tests, 
and  the  large  amount  of  steam  used  in  making  them,  it  was 
not  considered  advisable  to  continue  these  tests  at  the  third 
trial. 

The  weir-measurements  at  Fisher-Hill  reservoir  were 
made  under  the  direction  of  Mr.  Desmond  FitzGerald, 
Resident  Engineer '  and  Supt.  Western  Division  Boston 
Water  Works. 

It  will  be  noted  that,  in  accordance  with  the  specifications, 
the  duty  of  the  engines  was  to  be  computed  upon  a  unit  of 
steam  used  by  them,  instead  of  upon  the  usual  unit  of  coal 
burnt  under  the  boilers.  The  duty  of  the  engines  was  there- 
fore to  be  shown  in  terras  of  heat  furnished  to,  and  consumed 
by  them.  The  unit  of  steam  used  was  made  large,  and  con- 
sequently no  allowances  were  made  for  any  steam  not  used 


Digitized  by  Google 


Report  of  Cmr  Enoineeb. 


25 


by  the  engine  proper,  nor  for  any  heat  returned  from  the 
engine  to  the  boiler. 

The  duty  required  by  the  specifications  can  be  expressed 
in  general  terras  as,  — 

Duty  per  1,100  lbs.  water  evaporated  from  and  at  212^ 

 Work  done  in  ft. -lbs.  X  1,100.  

""Equivalent  lbs.  of  water  evaporated  from  and  at  212°. 

At  the  trial  of  Engine  No.  2,  made  on  September  26,  27, 
the  work  done  was  8,754,116,000  ft.-lbs.,  and  the  weight  of 
water  fed  to  the  boiler  and  evaporated  into  steam  at  79.9  lbs. 
pressure,  was  88,453  lbs.  The  equivalent  evaporation  from 
and  at 

2120  was  88,453  X  ^^=91,566.25  lbs. 
Then,  — 

Duty  per  1,100  lbs.  water  evaporated  from  and  at  212^ 

=  "''"siSy       =  105.164.600  ft.  Ib3. 

The  specified  unit  of  water  evaponited  into  steam  equals 
1,100  pounds  of  steam  made  from  and  at  212^,  and  this  can 
be  expressed  by  the  1,062,600  heat  units  contained  therein. 
By  adapting  the  formula  to  this  expression  of  the  specified 
unit,  it  becomes  general  in  character  and  application,  and 
appears  in  the  following  form  :  —  * 

Duty  per  1,100  pounds  steam  made  from  and  at  212^. 

W  X  1.062,600.        ,  .  , 

= — — ll^»ch 

W  =  Work  done  by  engine  in  ft.-lbs. 

(J  =  Heat  units  in  total  steam  used,  in  excess  of  heat  units 
in  equal  weight  of  water  at  212°. 

u  =  (Ist)  Heat  units  returned  from  engine  to  boiler, 
plus  (2d)  heat  units  in  steam  used  for  any  purpose  other 
than  running  the  engine,  in  excess  of  heat  units  in  equal 
weight  of  water  at  212°. 

The  duty  of  engine  No.  2,  as  per  trial  of  September  26, 
27,  is  shown  by  the  formula  as  follows  : — 

Duty  per  1,100  pounds  steam  made  from  and  at  212° 

_8,754, 116,000  X  1,062,600  _         .  ^  .  ^  *  , 

=  8M68^.ooo  105,164,600  ft.  lbs., 

the  same  result  as  obtained  by  the  specified  formula. 

In  the  above-mentioned  trial  the  heat  of  the  feed- water  was 
increased  38.9°  by  the  addition  of  the  jacket-water,  and  the 
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amount  of  heat  returned  to  boiler  from  engine  therefore 
equals  88,453  X  38.9  =  3,440,821.7  heat  units.  The  net 
duty  of  engine  per  1,100  pounds  steam  made  from  and  at 

0100  1   8,764,116,000  X  1,062,600      -xv^  iaaa-  IK- 

2120  then  equals  ^^;i^_s^uo.s2iJ  =  109>421,100ft.-lbs. 

In  case  calorimeter  tests  of  the  ste^m  had  been  made, 
u  "  would  have  been  increased  by  the  addition  of  the  heat 

units  contained  in  steam  used  for  the  tests,  in  excess  of  heat 

units  in  equal  weight  of  water  at  212^. 

Record  of  Duty  TriaU  of  T%oo  Ocukili  Horizontal  Compound  Pumping- 
Engines^  at  Chestnut- lliU  Pumping -Station,  Boston  Water  Works, 


1 
2 
8 
4 
5 
6 
7 

8 
9 

10 
U 
12 

13 

14 

15 


Date  of  trials   

Time  of  beginning  

Duration  

Total  reyolutions  

Revolutions  per  minute  . 
Net  area  of  pump  plunger  . 


Bogioe  No.  1. 


Length  of  stroke  per  revolution  (3  ft. 

X  ♦)  


Grade  of  water  in  pump  well 


Pressure  in  force  main  reduced  to 
grade  in  ft.  by  mercury  gauge  


Total  lift  in  ft  

Total  lift  reduced  to  pounds. 


Total  weight  of  water  evaporated  in 
boilers  -  


Equivalent  weight  of  water  evaporated 
from  and  at  212°  


Steam  pressure  in  boilers 


Duty  of  engines  as  developed  by 
trials :  — 


Aug.  9-10,  \SSS. 
10.22  A.M. 
28  h.  51  m. 
27,402.5 
19.15 
3.3652  sq.  ft. 

12  ft. 
128.14 

246.59  " 
122.45 
52,972.  lbs. 

86,788.6  ** 

89,848  ** 
79.5  *' 


Bnglne  No.  2. 


Sept.26-27,1888. 
9.50  A.M. 
24  h.  11  m. 
28,816 
19.61 
3.3652  sq.  ft 

12  ft. 
123.38  •* 

246.14  " 
122.76  " 
53,165  lbs. 

88,453  «* 

91,566.3  « 
79.9  «* 


Work  done  in-foot  lbs.  ^ 
Equivalent  water  evaporated  from  212®       If  100 


No.  1  = 


27,402.5  X  3.3652  X  12  X  52.972  X  144 


86,788.6  X  VW^ 


X  1,100  =  103,347,500. 


No.  2  = 


28,316  X  3.3652  X  12  X  53.165  X  144 


88,453  X  VW 


X  1,100  =  105,164,600. 
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Record  of  Duty  TriaU.  —  Concluded. 

Engine  No.  1. 

Engine  No.  2. 

16 

26.3  ins. 

26.53  ms. 

17 

Mean  atmospheric  pressure  by  barom- 

80.4  " 

29.35  ** 

io 

Mean  temperature  of  air  in  engine- 
room  

79°  F. 

70.3°  F. 

19 

Mean  temperature  of  external  air  .  . . 

75. 1°  F. 

oo.o^  jr. 

on 

Total  volume  of  water  pumped  by 

8,275,555 

8,551,482 

21 

Total  Tolume  of  water  pumped  by 
weir- measurement,  gallons ...  .... 

8,112,725 

8,377,000 

2% 

00/ 

2% 

28 

Indicated  horse-power  as  determined 
by  two  sets  of  cards  fur  each  trial . . 

210.7 

911  i. 

24 

Horse-power  in  water  lifted,  pump- 
measurement,  no  allowance  for  slip . 

178.66 

too  ttl 

25 

Work  done  by  pumps  in  per.  cent,  of 

84.79% 

OS  910/ 

ZO 

Temperature  of  feed-water  ttom  force 

72.5 

61.2 

27 

Temperature  of  feed-water  after  re- 

104.95 

100.1 

28 

Per  centage  of  feed-water  from  jackets 

13.0% 

15.9/, 

29 

Amount  of  feed-water  received  from 

]  2,281  lbs. 

li.CC4  lbs. 

The  boilers  used  in  connection  with  the  engines  are  of  the 
horizontal,  return-tubular  type,  with  external  furnaces.  They 
are  78  inches  in  diameter,  17  feet  11 J  inches  long  between 
tube  sheets,  and  each  boiler  contains  151  tubes,  3  inches 
ouiside  diameter. 

Shells  of  boilers  are  ^^-inch  thick  steel,  single-riveted  in 
roundabout  seam^,  and  double-riveted  in  horizontal  seams. 
Tube  sheets  are  ^-inch  thick  steel.  All  rivet-holes  were 
punched  |-inch  small,  and  reamed  to  size  required  for  |-inch 
diameter  rivets. 

A  feed-water  heater  is  located  in  the  smoke-flue  between 
the  boilers.    It  is  made  of  80  brass  tubes,  each  2^  inches 
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diameter,  and  15  feet  loDg,  supported  in  racks  on  a  portable 
carriage. 

Samples  of  each  sheet  of  steel  used  in  the  boilers  were 
tested  for  tensile  strength,  elastic  limit,  and  elongation. 

The  steel  was  made  by  Carnegie,  Phipps,  &  Co.,  of  Pitts- 
burgh, Pa.,  and  was  inspected  and  tested  by  G.  W.  G. 
Ferris,  Jr.,  C.E.  of  the  same  city. 

The  boilers  were  built  by  George  Miles  of  Boston,  and 
the  flue  feed-heater  was  made  by  the  Atlantic  Works  of  East 
Boston. 

The  designs  for  the  boilers  and  flue-heater  were  furnished 
by  the  City  Engineer. 


Record  of  Tests  of  Two  Boilers  at  Chestnut  HiU  Pumping- Station  ^  Boston 

Water  Works, 


Boiler  No.  2. 

Boiler  No.  1. 

— 
1 

Aug.  9-10. 

Sept.  26-27. 

la 

10.08  A.M. 

9.80  A.M. 

2 

24  h.  5  m. 

24  h.  86  m. 

Dimensions  and  Proportions. 

3 

88.5  sq.  ft. 

49  sq.  ft 

8a 

6  *•  *• 

6  **  ** 

4 

2,164 "  *• 

2,164  «*  «* 

5 

J  «  it 

J  ((  << 

5a 

Heating  surface  in  f eed-water  heater . 

981  ««  " 

981  **  *« 

6 

Ratio  of  water- heating  surface  to  grate 

56:1 

44:1 

Average  Pressures, 

7 

Steam  pressure  in  boiler  hj  gauge .... 

79.5  lbs. 

79.9  lbs. 

8 

94.2  lbs. 

94.3  lbs. 

9 

Atmospheric  pressure  by  barometer  . . 

80.04  ins. 

29.85  ins. 

Average  Temperatures. 

11 

78°  F.' 

56°  F. 

18 

826.20F. 

• 

14 

Escaping  gases  before  passing  feed- 

868°  F. 

899.8°  F. 

*Steam  thermometer  proved  to  be  looorreot,  and  was  broken  while  being  tested  for  cor- 
rection. 
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Record  of  Tests  of  Two  Boilers.  —  Continued. 


14a 

15 

16a 

15b 

18 

19 

20 

21 
22 

26 

26a 

26b 
26c 


29 


80 


Escaping  gases  after   passing  feed  - 
water  beater  

Feed- water  before  passing  heater  . . . 

Feed-water  after  passing  heater  

Cocbituate  water  from  force  main  . . . 

Fuel, 

Coal  consumed  

{No.  1,  486.5  lbs.! 
I 
No.  2,  900  lbs.) 

Total  combustible  (weight  of^coal, 
item  18 ;  less  refuse,  item  19) ... . 

Coal  consumed  per  hour  

Combustible  consumed  per  hour  . . . . 

Water. 

Total  weight  of  water  pumped  into 
boiler  and  apparently  eyapomted  . . 

Check    on  aboye  measurement  hy 
meter  measurement  

Per  cent,  less  by  meter  

Feed-water  taken  from  force  main  by 
meter  measurement  

Equivalent  water    evaporated  into 
dry  steam  from  and  at  212"  F. 

r Including  feed- water  heater  .... 

((Excluding  **      "  •<   

Equivalent  total  heat  derived  from 
fuel    in    British  thermal  units 

r  Including  feed-water  heater  

(Excluding  "  .  "  "   

Equivalent  water  evaporated  into  dry 
steam  from  and  at  212^  F.  per  hour 

r  Including  feed-water  heater  

(Excluding    "      «*      "  .... 


BoUer  No.  3. 


208.5°  F. 
104.95°  F. 
168.65°  F. 
72.4"  F. 

9,446  lbs. 

8,546  lbs. 

892.2  " 
854.9  •« 

86,788.5  " 

84,848 
2.2 

75,486  lbs. 
99,459.6  lbs. 
95,121.2  " 


96,074,870 
91,856,948 

4,180  lbs. 
8,950  " 


Boiler  No.  1. 


256,4°  F. 
100.1°  F. 
168.2°  F. 
61.2°  F. 

9,266  Ibt. 
6.8% 

8,779.5  lbs. 
876.7 
856.9 

88,458 

87,606 
1.0 

74,881 

101,897.9 

96,060 


98,850,891 
92,769,506 

4,142  lbs. 
3,905  «* 
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Record  of  Tests  of  Two  Boilers,  —  Continued, 


81 


82 


88 


84 


85 
86 
87 
88 


40 
41 

42 


Economic  Evaporation, 
Water  actually  evaporated  per  lb. 
of  coalf  from  actual  pressure  and 
temperature  


Equivalent  water  evaporated  per  lb. 
of  coal  from  and  at  212°  F. 
( Including  feed-water  heater  .... 

1  Excluding  " 

Equivalent  water  evaporated  per  lb. 
of  combustible  from  and  at  2 12^  F. 
( Including  feed- water  heater  .... 

(Excluding    **      •*  ** 

Commercial  Evaporation, 
Equivalent  water  evaporated  per  lb. 
of  coal,  with  one-sixth  refuse  at  70 
lbs.  gauge  pressure,  from  tempera 
ture  of  lOQo  F.,  =item  88  multi 
plied  by  .7249  — 
( Including  feed  water  heater. . . . 


(Excluding  ** 


Rate  of  Combustion, 
Coal  actually  burned  per  sq.  ft.  of 
grate  surface  per  hour  .  


Consumption 
of  dry  coal 
per  hour. 

Coal  assum- 
ed with  one- 
sixth  refuse. 


Per  sq.  ft.  of  grate 
surface   


Per  sq.  ft.  of  water- 
heating  surface . 

Per  sq.  ft.  of  least 
draught   


Rate  of  Evaporation, 
Water  evaporated  from  and  at  212° 
F.  per   sq.  ft.  of  water  -  heating 
surface  per  hour,  excluding  feed- 
water  heater  


Water  evaporated 
per  hour  from  tem- 
perature of  100°  F. 
into  steam  of  70 
lbs.  gauge  pressure, 
excluding  feed-wat- 
er heater. 


"  Per  sq.  ft.  of 
grate  surface 

Per  sq.  ft.  of 
water  -  heat- 
ing surface. 


J 


Per  sq.  ft.  of 
least  area  for 
draught  


Boiler  No.  2. 


9.19  tbs. 

10  58  «* 
10  07  '* 

11.64  *• 
11.18 


8.44  " 

8.07  " 

10.19  ** 

11.07  «* 
.197  " 

71.01  •* 

1.88  ** 

89.8  ** 

1.59  •« 

578  ** 


Boiler  No.  1. 


9.55  lbs. 

11.00  " 
10.87  " 

11.61  «* 
10.94  «* 


8.42  < 
7.93  - 

7.69 
8.78 

.198 
71.7 

1.80 
69.8 

1.57 

566.8 
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Record  of  Tests  of  TVo  BoUers,  —  Concluded, 


Boiler  No.  2. 

Bolh  r  No.  1. 

Commereial  Horse-power, 

48 

On  the  basis  of  80  lbs.  of  water  per 
hoar  evaporated  from  tempera- 
ture of  100°  F.  Into  steam  of 
70  lbs.  gauge  pressure  (=  344  lbs. 
from  and  at  212°) 

119.7  h.p. 

120.1  h.p. 

1  Excluding         "  •* 

114.6  " 

118.2  " 

NoTB.—  During  a  trial  on  Aag.  22,23,  Boiler  No.  1  evaporated  10  lbs.  of  water  per  poand 
of  eoal,  or  an  eqahralent  evaporation  of  11.67  Iba.  fhrn,  and  at  The  lower  evnporatlon 

obtained  in  tbe  trials  recorded  above  are  believed  to  be  largely  due  to  tho  inferior  quality  of 
coal  daed. 


The  logs  of  the  tests  are  shown  in  the  table. 


Boston,  Aug.  30,  1888. 
Mr.  William  Jackson,  City  Engineer ^  Boston:  — 

Dear  Sir, — I  beg  to  report  as  follows  concerning  my 
calorimeter  test  of  tbe  quality  of  the  steam  used  by  the 
Holly  pumping-engine  at  the  Chestnut-Hill  Station  of  the 
Boston  Water  Works,  during  the  A^y  trial  of  the  same, 
made  at  your  request  on  the  Dth  and  l(Tth  instant. 

The  calorimeter  used  for  the  test  was  one  of  my  con- 
tinuous superheating  calorimeters,  a  description  of  which 
is  given  in  the  **  Transactions  of  the  American  Society  of 
Mechanical  Engineers,"  Vol.  VH.,  page  178,  and  Vol.  VHI., 
page  235,  and  it  was  attached  to  the  main  10-in.  steam  pipe 
at  a  point  about  midway  between  the  boiler  and  the  pump- 
ing-engine. Tho  sample  of  steam  tested  was  drawn  through 
a  J-inch  perforated  pipe  which  extended  in  a  horizontal 
direction  into  the  inside  of  the  main,  and  diametrically 
across  it. 

The  tests  were  in  two  series,  one  being  made  in  the  early 
part  of  the  trial  and  one  in  the  last  part. 

The  steam  used  by  the  calorimeter  was  condensed  in  a 
surface  condenser,  and  its  weight  determined.  The  whole 
quantity  during  the  trial  amounted  to  1,369.5  pounds. 

The  accompanying  record  presents  the  full  set  of  obser- 
vations, taken  after  the  apparatus  had  become  heated  to  its 
normal  state,  corrected  for  errors  of  the  thermometers ;  and 
appended  to  the  record  are  computations  giving  the  per- 
centage of  moisture  obtained  from  the  average  readings  of 
the  trial. 
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32  City  Document  No.  38. 

The  result  of  the  tests  shows  that  the  steam  contained 
of  one  per  cent,  of  moisture. 

Respectfully  submitted , 

GEO.  H.  BARRUS. 

Calorimeter  Test. 


Ckt9tnui-H%H  Pumping-Siaiion. 


Tin. 

Tkmpbratuiik  of 
Stvam  bupflisd  bt 

BUPCRHBATBR. 

A  ODipcra 
ture  of 

B  m  lU  ^  1  V  • 

Steam  when 
d  Ltcharged . 

Wbiobt  op  Stvam  con- 

DEN8ED  DURIKO  PRB- 
CEDING  HALr-HOUR. 

Eoteting 
Jackets. 

Lcavliig 
Jackete. 

From 
Super- 
heater. 

jrrom 
Sample. 

Aug.  9. 

Lb$, 

J>eg, 

Deg, 

Lb9, 

11.16  A.M. 

80. 

401. 

872. 

842. 

.80 

79.6 

401.6 

872.6 

848. 

34.26 

81. 

.46 

79.7 

401.6 

872.6 

843. 

12.00 

80.1 

401. 

872. 

842.6 

86.6 

81.6* 

.16 

80. 

400 J) 

872. 

342.6 

.80 

79.4 

402.6 

873.6 

843. 

84.26 

'  31. 

.46 

80.2 

402.6 

878.6 

848. 

81.6 

1.00 

80.4 

402. 

878. 

848. 

86.6 

.16 

80. 

402.6 

878.6 

848. 

.80 

79.0 

401. 

872.6 

848. 

84.6 

81.26 

.46 

79.7 

408. 

873.6 

348. 

2.00 

80.1 

402. 

878.6 

843.6 

34.26 

80.76 

.16 

79.6 

401. 

878. 

343. 

.80 

79.7 

408. 

873.6 

343.6 

84.6 

80.76 

.46 

79.1 

408. 

878.6 

843.6 

8.00 

80.1 

402.6 

373.6 

348. 

34.76 

80.76 

.16 

79.7 

402.6 

878.6 

843. 

.80 

79.7 

402.6 

873.6 

348.6 

34.76 

80.6 

A6 

79.9 

408.6 

874. 

844. 

,  4.00 

79.0 

404. 

876. 

3a. 

34.76 

ao.6 

.16 

79.2 

800. 

372. 

342. 

.80 

79.9 

897. 

370. 

342. 

85. 

80.6 

.46 

79.6 

898.6 

871. 

342. 

6.00 

79.2 

898.6 

371. 

842. 

86. 

80.6 

.16 

79.6 

899. 

871. 

849.' 

M 

79.2 

807.6 

870. 

841.6 

86. 

80.6 
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CALORIMETER  TEST.  —  Concluded, 


Time. 

Pbbssvbk. 

Tbmpkbaturb  of 
Btkam  supplied  bt 
bupbbhbatbr. 

Tempera- 
ture of 

sample. 
Bteam  when 
diadiarged. 

Weioht  of  Steam  oon- 
dbnbbd  during  pre- 
oedimq  half-hour. 

Entering 
Jacketo. 

Lesving 
'  Jacket*. 

From 
Bnperheater 

From 
Sample. 

Aug.  9. 

Lba. 

J>€g. 

Dtg, 

Lb: 

Lb; 

kM 

79.2 

308. 

870. 

841U( 

tJOO 

79.8 

897. 

870. 

842. 

84.76 

80.76 

J6 

79.5 

397. 

370. 

342. 

J» 

79.8 

308. 

870. 

842. 

84.76 

30.6 

Aug.  10. 

8.16  A.M. 

79. 

897. 

868. 

340. 

M 

78.9 

896. 

868. 

840. 

86. 

82.76 

M 

79.0 

896.6 

860. 

840.6 

8.00 

79. 

296. 

368. 

340. 

84.76 

88. 

J5 

79.2 

896. 

368. 

340. 

.90 

79.6 

894. 

840. 

84.6 

38. 

Ayerage  aod 
ToUOi   .  . 

79.6 

899.9 

3n.6 

342.3 

025.76 

661. 

Calorimeter  TetUf  Chestnut- HiU  Pumping- Station,  Computations. 


Degrees. 

1 

28.8 

2 

Superheat  lost  by  jacket,  corrected  for  6  degrees 

22.8 

8 

SuperYieat  lost  by  jacket,  corrected  for  radiation 
and  for  ratio  between  steam  used  for  superheater 

24.7 

4 

18.8 

6 

Superheat  in  sample  steam  when  discharged,  cor- 
rected for  1.5  degrees  of  radiation  from  supply- 

20.3 

6 

Superheat  expended  in  evaporating  the  moisture 
contained  in  the  sample  leaving  the  main  (line  8 

4.4 

7 

per  cent.  0.24 
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Weir  Measurements. 

The  following  are  extracts  from  the  report  on  the  weir 
measurements  by  Mr.  Desmond  FitzGerald,  Resident 
Engineer  and  Superintendent  Western  Division  Boston 
Water  Works. 

Description  of  Weir. 

The  30-inch  force  main  from  the  pmnps  delivers  into  one  end  of  a  brick 
compartment  in  the  gate-house  at  Fisher  Hill.  The  weir  was  built  into 
the  other  end  of  the  compartment  in  such  a  manner  that  the  water  could 
discharge  freely  into  the  air.  The  surface  of  the  water  in  the  reservoir 
was  mamtained  at  a  fixed  height  (^-ade  239.00),  something  over  a  foot 
below  the  crest  of  the  weir,  this  being  the  height  at  which  the  correc- 
tion for  leakage  from  the  chamber  was  made. 

The  elevation  of  the  weir  was  240.164.  It  was  constructed  free  from 
end  contractions.  The  sides  consisted  of  a  framework  faced  with  boards 
planed  smooth,  free  from  in^egularities,  parallel  and  at  right  angles  with 
the  weir.  The  depth  of  the  water  for  a  considerable  distance  behind  the 
weir  was  20.24  ft.,  which  ffave  an  insignificant  velocity  of  approach,  and 
allowed  the  water  to  flow  freely  and  smoothly  to  the  weir.  This  a(*tion 
was  still  further  aided  by  sets  of  screens  placed  near  the  delivery  end  of 
the  force  main.  The  lip  was  a  steel  straight  edge,  nickel  platea,  0.0066 
in  thickness,  carefully  levelled,  before  and  after  each  test,  by  a  delicate 
bubble,  made  by  Buff  &  Berber.  The  exact  length  was  determined  by 
a  special  brass  rod  fitted  with  sliding  scale  and  vernier.  The  mean  of  a 
number  of  measurements  made  the  length  of  the  weir  5.008  ft. 

Hook  Gauge, 

The  hook  gauge  was  arranged  after  the  method  recommended  by 
Fteley  and  Stearns  in  their  hydraulic  experiments. 

A  plate  was  fitted  normal  to  the  current  on  the  side  of  the  box,  at  a 
distance  of  6  11.  above  the  weir  and  0.4  ft.  below  the  crest.  From  tiie 
centre  of  the  plate  a  rubber  hose  led  to  the  gauge-chamber,  which  was 
conveniently  placed  in  another  compartment  of  the  gate-house  adjoin- 
ingthe  weir  chamber,  and  separated  therefrom  by  a  water- tipht  dam. 

The  0  of  the  gauge  was  placed  level  with  the  hp  of  the  weir  by  means 
of  the  same  apparatus  used  by  Fteley  and  Stearns,  and  which  gives  a  very 
delicate  method  of  adjusting  the  levels.  It  is  fully  described  and  illus- 
trated in  the  proceedings  of  the  American  Society  of  Civil  Engineers. 

Observations, 

The  heights  of  the  water  flowing  over  the  weir  were  taken  every  five 
minutes  throughout  the  duty  trials  by  two  observers,  who  alternated  in 
descending  into  the  chamber.  Each  observer  checked  the  previous 
reading  before  taking  a  new  observation.  By  this  method  errors  were 
reduced  to  a  minimum. 

Formula, 

In  the  general  formula  for  flow  over  a  weir  with  end  contractions 
suppressed,  the  coefficient  3.35  was  adopted  from  the  Fteley  and  Stearns 
experiments  on  a  weir  of  same  length  and  about  the  same  flow. 
The  correcrtion  for  the  velocity  of  approach  was  computed  after  the 
method  recommended  by  llunking  and  Hart,  and  was  found  to  be 
1.00043  for  August  9-10,  and  1.0W44  for  September  26-27.  Fd»  five 
minutes,  or  three  hundred  seconds,  we  have 

2      =  7.48  X  300  X  8.85  X  6.008  X  1.0004^  X  (^^  h|) 
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The  following  method  was  pursued  in  working  out  the  details.  The 
heights  at  the  beginnings  and  ends  of  the  5-mt.  penods  were  added 
and  their  mean  taken  for  a  new  height  =  Hni. 

The  f  power  of  this  height  was  then  found  and  placed  in  a  column. 

The  total  sum  of  the  number  in  this  colunm  gave  ^£  U  1*^  completing 

the  numerical  values  in  the  above  formula. 

This  process  is  somewhat  laborious,  but  is  believed  to  give  results 
that  will  be  found  trustworthy. 


The  Tests. 

The  following  is  a  brief  summary  of  the  test  made  on  Aug.  9-10, 
1888.  Water  arrived  at  weir  at  lOh.  21m.,  August  9,  and  ce^ised  run* 
ning  at  lOh.  13m.,  August  10. 

Treating  first  the  even  periods  of  6  mts.,  we  have  2  H  f  =  218.7545 

.-.  2  Qg  =  7.48  X  300  X  3.35  X  5.008  X  1.00043  X  213J545 
=  8,050,700  gals. 

Flow  from  lOh.  21m.  to  lOh.  25m.,  August  9       .      .       21,558  *• 

•*  lOh.  10m.  to  lOh.  13m.,  **  10  .  .  16,964 
Rise  in  weir  box  before  normal  flow  ....  1,661 
Leakage  (measured),  main,  gates,  weir,  etc.       .      .       21,842  " 


Total   .   8,112,725  gals. 


The  following  extract  from  the  log  for  one  hour  is  sufficient  to  show 
the  details,  Aug.  9,  1888 :  — 


Time. 

H. 

m. 

2 

m. 

12-00 

0.838 

0.8860 

0.5848 

0.7644 

13.9676 

05 

0.824 

0.8285 

0.5687 

0.7641 

10 

0.887 

0.8305 

0.6728 

0.7668 

15 

0.884 

0.8855 

0.5887 

0.7637 

20 

0.886 

0.8845 

0.5811 

0.7623 

25 

0.860 

0.8475 

0.6087 

0.7802 

80 

0.858 

0.8590 

0.6838 

0.7961 

85 

0.848 

0.8580 

0.6207 

0.7878 

40 

0.823 

0.8355 

0.6832 

0.7637 

45 

0.852 

0.8876 

0.5874 

0.7664 

50 

0.828 

0.8400 

0.6927 

0.7699 

55 

0.801 

0.8146 

0.6403 

0.7351 

9.2005 

18-00 

0.807 

0.8040 

0.6197 

0.7209 
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The  test  of  Sept.  26-27,  1888,  was  treated  in  a  similar  manner.  It 
will  be  unnecessary  to  repeat  the  methods  pursued.  The  following  is 
a  brief  summary. 

Water  amved  at  wier  at  9h.  49im.,  September  26,  and  stopped  9h, 
50m.,  September  27,  giving  a  total  flow  of  .      .       .    8,353,497  gals. 

Add  leakage  and  rise  in  wier  box    ....      23,503  •* 


Total   8,377,000  galfi/. 


Iron  Pier  at  Marine  Park. 

Work  on  this  pier  was  resumed  on  Feb.  20,  1888.  The 
wooden-pilo  structure  connecting  the  iron  pier  and  the  tem- 
porary wooden  pier  was  completed  on  October  13,  and  th6 
iron  pier  and  its  railings  so  far  completed  as  to  be  opened  to 
the  public  on  Dec.  2,  1888. 

A  contract  was  made  on  Oct.  20,  1888,  with  Messrs. 
Shailer  &  Schniglau,  of  Chicago,  III.,  for  furnishing  four 
additional  spans  of  iron  pier,  and  work  under  this  contract 
will  be  begun  early  in  the  coming  spring. 

The  portion  of  pier  completed  in  December  last  com- 
prised seventeen  spans,  or  a  total  length  of  1,049.75  It. 

The  iron  pier  commences  at  the  outer  end  of  the  temporary 
wooden  pier  built  in  1886,  a  point  about  1,250  ft.  from 
the  shore  at  mean  high  water,  and  is  built  with  its  centre 
line  on  the  arc  ot  a  circle  of  2,500  ft.  radius,  the  pier  curving 
toward  the  north.  It  is  -to  be  used  exclusively  as  a 
promenade.  The  pier  is  35  ft.  2  in.  between  centre  lines 
of  railings,  and  its  floor  is  24  ft.  6  In.  above  Grade  O,  City 
Base,  which*  is  approximately  the  level  of  mean  low  water. 
At  mean  low  tide  there  is  from  3  ft.  to  6  ft.  6  in.  depth 
of  water  on  the  line  of  the  pier,  with  an  additional  depth  of 
mud  or  soft  material  of  from  24  ft.  to  29  ft.  The  greatest 
distance  from  Grade  O  to  hard  bottom  is  33  ft. 

The  so-called  hard  bottom  is  a  very  tough  and  compact 
clay,  which  is  known  to  extend  to  a  great  depth  in  that  por- 
tion of  the  harbor  where  the  pier  is  located.  The  pier  is 
made  of  iron  deck-spans,  suppoiied  on  cast-iron  cylinders  or 
pier-piles,  its  general  construction  being  shown  in  the  ac- 
companying view. 

The  pier  piles  are  cast-iron  cylinders,  4  ft.  6  in.  outside 
diameter,  and  1\  in.  thick.  They  are  made  in  lengths  of 
about  8  ft.,  excepting  the  special  top  sections  and  those 
necessary  to  make  up  a  required  length  of  pile,  and  are  pro- 
vided with  internal  flanges.  These  flanges  were  faced  and 
the  joints  between  them  filled  with  red  lead  before  being 
bolted  together. 

The  pier,  piles  were  placed  1 1  ft.  each  side  of  the  centre 
line  of  the  pier,  and  on  lines  radial  to  the  same ;  the  chord 
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distance  between  these  lines,  at  centre  of  pier,  being  61  ft.  9 
in. 

The  cylinders  were  sunk  8  ft.  into  the  clay  Ixittom,  the 
soft  material  beinff  removed  by  a  dredging  bucket,  and  the 
clay  being  dug  and  cut  out  by  hand  tools.  The  maximum 
length  of  pier  piles  from  cap  joint  to  bottom  is  61  ft. 

The  mud  and  soft  material  is  of  such  a  nature  as  to 
prevent  water  from  entering  the  cylinders  while  being 
sunk. 

After  a  cylinder  had  reached  the  required  depth,  it  was 
held  in  position  vertically,  and  the  clay  dug  out  below  it, 
forming  an  excavation,  or  pocket,  about  7  ft.  in  diameter, 
and  2  ft.  6  in.  to  3  ft.  deep.  This  pocket,  and  about  8  ft.  in 
length  of  the  cylinder,  was  immediately  filled  with  concrete. 
The  work  of  digging  and  filling  this  pocket  was  done  as 
quickly  as  possible,  and  the  contractor  was  not  allowed  to 
begin  it  unless  it  could  be  carried  forward  without  interrup- 
tion. After  the  concrete  in  the  pocket  had  become  partially 
set,  the  work  of  filling  the  entire  cylinder  with  concrete  was 
proceeded  with,  the  cross  bracing  attached,  and  the  floor 
beams  over  cylinders  arid  the  truss-seat  castings  adjusted  to 
proper  position  and  grade,  and  bedded  in  the  filling. 

The  concrete  used  in  the  work  was  made  of  Portland 
cement,  sand,  and  broken  stone,  pebbles,  or  coarse  gravel,  in 
the  following  proportion  :  — 

From  bottom  of  excavation  to  Grade  O,  cement,  1  part ; 
sand,  3  parts ;  stone,  7  parts. 

From  Grade  O  to  Grade  15  ft.,  cement,  1  part;  sand, 
3  parts ;  stone,  5  parts. 

From  Grade  15  ft.  to  Grade  19  ft.,  cement,  1  part;  sand, 
2  parts ;  coarse  gravel,  5  parts. 

Mortar  made  of  1  part  cement  and  2  parts  sand  was 
used  for  the  rest  of  the  cylinder,  and  the  filling  of  the  cap 
and  truss-seat  castings  was  completed  with  tar  roofing  com- 
poimd,  to  make  the  work  water-tight. 

The  superstructure  of  the  pier  consists  of  wrought-iron 
deck-spans.  Each  span  has  two  pin-connected  trusses,  of 
the  inverted  bow-string  type,  each  60  ft.  long  between  centres 
of  end  pins,  and  7  ft.  6  in.  deep  at  middle.  Floor  beams 
are  built  iron  girders,  those  over  pier  piles  being  double 
webbed  and  connected  to  wrought-iron  posts  built  into  the 
cylinders. 

'  Floor  joists  are  hard  pine,  and  the  floor  planking  is  one 
course  of  2-in.  clear  hard  pine,  planed  on  one  side  to  an 
even  thickness  and  jointed,  laid  diagonally. 

The  railings  are  of  wrought-iron,  with  the  exception  of  the 
posts  over  the  floor  beams,  which  are  cast-iron.  Every 
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alternate  post  extends  above  the  railing,  and  is  fitted  with  a 
gas  lamp. 

The  Builders  Iron  Foundry,  of  Providence,  R.I.,  were 
the  contractors  for  the  work,  and  the  amount  paid  them  for 
the  seventeen  spans  of  pier  complete  was  $134,664.33. 

North  Paving  Wharf. 

The  work  of  rebuilding  this  wharf,  which  was  under  con- 
tract at  the  beginning  of  the  year,  was  completed  in  April. 
It  is  a  substantial  wharf,  built  with  oak  piles,  hard-pine  tim- 
ber, and  kyanizod  spruce  covering.  The  wharf  and  platform 
adjoining  it  covers  an  area  of  9,100  square  feet. 

Proposed  Bridge  to  East  Boston. 

The  City  Council,  by  an  order  approved  by  the  Mayor 
Dec.  24,  1888,  directed  the  City  Engineer  to  prepare  plans 
and  estimates  for  the  construction  of  a  bridge  to  conneet 
East  Boston  with  the  city  proper. 

In  past  years  approximate  estimates  had  be^n  made  for 
this  pur]x>se  from  the  data  available,  and  it  was  presumed 
that  tht  purpose  of  the  Council's  order  was  to  obtain  more 
definite  plans  and  estimates.  To  do  this  it  is  necessary  to 
first  obtain  by  proper  surveys  and  borings  definite  facts  to 
work  from,  and  the  City  Council  will  consequently  be  asked 
to  appropriate  the  sum  of  $2,500,  which  will  be  required  to 
obtain  this  information. 

Quincy-Street  Bridge. 

The  railroad  bridge  over  Quincy  street,  built  by  the  New 
York  &  New  England  Railroad,  at  the  joint  expense  of  the 
road  and  city,  and  to  the  approval  of  the  City  Engineer,  luui 
lieen  finished.  It  is  a  plate  girder  bridge  of  38  feet  span, 
carried  on  stone  abutments  laid  solid  in  cement  mortar  on  a 
spruce-pile  foundation.    The  cost  to  the  city  was  $5,421.17. 

Sea-Wall  on  Roxbury  Canal. 

The  city's  wharf,  adjoining  the  south  yard  of  the  Water 
Department,  has  been  added  to  the  pipe-yard,  and  the  wall 
on  Roxbury  Canal  has  been  rebuilt  in  a  similar  manner  to 
the  wall  built  last  year  on  the  old  part  of  the  wharf.  The 
masonry  plans  and  specifications  were  prepared  by  thi» 
department,  and  the  work  was  done  by  Charles  E.  Edwards. 
It  was  finished  in  August  and  cost  $5,965.90. 
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Watbb-Pipe  Bridge. 

The  Water-Pipe  Bridge,  between  Charlestown  and  Chelsea, 
the  rebuilding  of  which  was  begun  last  year,  was  completed 
in  April.  Total  cost  of  bridge  and  boxing,  $14,928.04. 
The  structure  was  described  in  the  last  annual  report. 

Other  work  of  a  miscellaneous  character  was  principally 
as  follows :  — 

Plans  and  Specifications. 

For  Superstructure  of  Wood  Island  Park  Bridge. 
**  Extension  of  Iron  Pier,  Marine  Park. 
**  Water-pipe  under  railroad  tracks  on  Travers  street. 

Fence  at  Charles  River  Embankment. 
i«     a     a  Marine  Park  Pier. 

n     a     a  Gymnastic  Grounds,Charles  River  Embankment. 

**  Connecting  Iron  and  Wooden  Piers,  Marine  Park. 

**  Water  Tank,  Breed's  Island. 

*•  Athletic, Apparatus,  Charles  River  Embankment. 

*•  Coal  House  Roof.  Mystic  Pumping-Station. 

**  Rebuilding  the  City's  Wharf,  No.  600  Albany  street. 

Estimates. 

For  Foot  Bridge  at  Camden  street. 
"  Berwick  Park. 

**  Bridges  over  N.Y.  &  N.E.  R.R.,  South  Boston  Flats. 
Abutments  and  Bridge  on  Ley  den  street. 

The  usual  large  amount  of  work  of  a  general  character  has 
been  done  during  the  year.  Under  this  head  may  be  classed 
record-plans,  maps  for  Water- Works  and  Park  Department » 
copying,  tracing,  and  blue*printing  plans. 
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Special  Examination  of  Piling. 

During  the  year  an  examination  of  the  piling  under  por- 
tions of  eleven  bridges  was  made  by  a  diver,  imder  the 
direction  of  Assistant  Engineer  Henry  Manley,  to  find  the 
damage  done  by  the  Limnoria^  or  pile-worm,  with  sub- 
stantially negative  results;  in  only  two  cases  was  serious 
damage  found,  and  these  were  both  previously  known.  In 
fact,  cases  of  serious  damage  can  usually  be  discovered 
by  an  examination  at  low  water  of  spring  tides.  The  two 
cases  referred  to  were  the  draw  pier  of  Broadway  bridge 
*  and  the  draw  foundation  of  Chelsea- 
street  bridge  :  Winthrop  bridge  is  badly 
damaged  by  the  Limnoria^  and  was  re- 
paired by  driving  new  piles,  in  1887. 
In  this  case  the  bridge  is  left  nearly  dry 
at  extreme  low  water,  and  its  condition 
can  be  seen.  (For  particulars  see  notes 
on  these  bridges.) 

The  diver  also  examined, the  wharves 
at  Deer,  Rainsford,  and  Gallop's  islands. 
Gallop's-island  wharf  is  but  slightly  af- 
fected. Rainsford  and  Deer  island 
wharves  are  both  seriously  damaged,  and 
should  be  examined  at  intervals  of  one 
or,  at  the  most,  of  two  years,  and  re- 
pairs made  when  found  necessary.  No 
repairs  on  account  of  damage  from  this 
source  are  required  at  present ;  both  these 
wharves  have  been  once  rebuilt  because 
of  the  destruction  of  their  piling  by  the  Limnoria. 

There  are  three  marine  animals  on  the  Atlantic  coast  of  the 
United  States  that  do  serious  damage  to  submerged  wood- 
work. Only  one  of  them,  the  Limnoria  terebrans^  as  it  is 
called  in  most  works  on  the  preservation  of  timber,  or  Lim- 
noria lignorum^  as  it  is  called  by  naturalists,  is  found  in  this 
harbor  in  considerable  numbers.  It  is  not  found  in  brackish 
waters,  and  water  contaminated  with  sewage  is  not  favorable 
to  it.  It  is  most  met  with  in  the  clear  waters  of  the  lower 
harbor,  being  found  in  abundance  at  Deer  island  and  Rains- 
ford island,  although  for  some  unknown  reason  but  few  are 
found  at  Gallop  s  island. 

Spruce  and  soft  woods  are  rapidly  eaten ;  while  oak  piles 
endure  much  longer.  The  wharf  at  Deer  island  (of  oak), 
which  was  rebuilt  in  1879,  because  of  their  ravages,  had  been 
built  twenty-four  years. 

The  following  account  is  taken  from  "  The  Fisheries  and 


Figure  2. — lAmnoriA 
lignorwn;  doisal 
view,  enlarged  i^m 
diameterR. 
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Fishery  Industries  of  the  United  States,"  by  Geo.  Brown 
Goode,  1884,  a  publication  of  the  United  States  Fish 
Commission :  — 

THE  ORIBBLE,  OR  BORING  LIMNORIA  —  LIMNORIA  LIGNORUM, 

^VHITE. 

^*  The  little  crustacean  pest,  which  measures  less  than  one- 
fifth  of  an  inch  in  length,  is  a  very  common  inhabitant  of 
our  Atlantic  coast  from  the  Gulf  of  St.  Lawrence  to  Florida, 
and  also  occurs  abundantly  on  the  coast  of  Great  Britain  and 
of  other  parts  of  Europe.  In  spite  of  its  small  size,  it  is 
very  destructive  to  all  kinds  of  sub-marine  wood-work,  which 
it  rapidly  eats  away.  Its  body,  which  is  sub-cylindrical  in 
shape,  consists  of  fourteen  segments,  the  anterior  one  being 
the  head  ;  the  two  ends  are  rounded  and  the  sides  are  nearly 
straight  and  parallel  to  one  another.  The  first  seven  seg- 
ments, not  including  the  head,  bear  each  a  pair  of  short  legs. 
It  makes  its  burrows  by  means  of  stout  mandibles  or  jaws. 
In  color  it  is  grayish,  the  upper  surface  of  the  body  being 
covered  with  minute  hairs,  to  which  more  or  less  dirt  usually 
adheres. 

The  Gribble  generally  lives  above  and  just  below  low- 
water  mark,  but  has  been  found  at  times,  though  very  rarely, 
as  low  down  as  seven  to  ten  fathoms.  It  gnaws  burrows 
into  all  sorts  of  sunken  or  floating  wood  near  the  shore,  and 
lumber  or  drift-wood  left  for  some  time  on  muddy  shores  is 
pretty  certain  to  be  attacked  by  it.  The  burrows  are  made  to 
a  depth  of  about  half  an  inch,  and  when  they  become  numer- 
ous enough  to  reduce  the  superficial  layer  of  wood  to  a  mere 
honey-comb,  it  scales  off,  leaving  a  fresh  surface,  which  is  at 
once  attacked.  Much  damage  is  done  by  this  little  creature 
to  the  piles  of  wharves  and  other  sul)-marine  wood-work  all 
along  our  Atlantic  coast,  and  numerous  methods  of  stopping 
its  ravages  have  been  devised.  It  has  been  observed  attack- 
ing the  gutta  percha  of  submarine  telegraph  cables.  Pro- 
fessor Verrill  describes  its  habits  and  the  damage  it  has  done 
on  the  American  coast,  as  follows :  *  It  has  the  habit  of  eat- 
ing burrows  for  itself  into  solid  wood  to  the  depth  of  about 
half  an  inch.  These  burrows  are  nearly  round,  and  of  all 
sizes  up  to  about  a  sixteenth  of  an  inch  in  diameter,  and  they 
go  into  the  wood  at  all  angles,  and  are  usually  more  or  less 
crooked.  They  are  often  so  numerous  as  to  reduce  the  wood 
to  mere  series  of  thin  partitions  between  the  holes.  In  this 
state  the  wood  rapidly  decays,  or  is  washed  away  by  the 
waves,  and  every  new  surface  exposed  is  immediately 
attacked,  so  that  layer  after  layer  is  rapidly  removed,  and  the 
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timber  thus  wastes  away  and  is  entirely  destroyed  in  a  few 
years.  It  destroys  soft  woods  more  rapidly  than  hard  ones, 
but  all  kinds  are  attacked  except  teak.  It  works  chiefly  in 
the  softer  parts  of  the  wood,  between  the  hard,  annual  lay- 
ers, and  avoids  the  knots  and  lines  of  hard  fil)re  connected 
with  them,  as  well  as  rusted  portions  around  nails  that  have 
l>een  driven  in,  and  consequently,  as  the  timber  wastes  away 
under  its  attacks,  these  harder  portions  stand  out  in  bold 
relief. 

"  'Where  abundant  it  will  destroy  soft  timber  at  the  rate  of 
half  an  inch  or  more  every  year,  thus  diminishing  the  effec- 
tive diameter  of  piles  about  an  inch  annually.  Generally, 
however,  the  amount  is  probably  not  more  than  half  this ; 
but  even  at  that  rate  the  largest  timbers  will  soon  be  d«i- 
stroyed,  especially  when,  as  often  happens,  the  Teredos  are 
aiding  in  this  work  of  destruction.  It  lives  in  a  pretty  nar- 
row zone,  extending  a  short  distance  above  and  below  low- 
water  murk.  It  occurs  all  along  our  shores,  from  Long 
Island  sound  to  Nova  Scotia.  In  the  Bay  of  B\indy  it  often 
does  great  damage  to  the  timbers  and  other  wood- work  used 
in  constructing  the  bmsh  fish-weirs,  as  well  as  to  the 
wharves,  etc.  At  Wood's  Holl  it  was  found  to  be  very  de- 
structive to  the  piles  of  the  wharves.  The  piles  of  the  new 
government  wjiarves  have  been  protected  by  broad  bands  of 
tin-plate  covering  the  zone  which  it  chiefly  affects.  North 
of  Cape  Cod,  where  the  tides  are  much  greater,  this  zone  is 
broader,  and  this  remedy  is  not  so  easily  applied.  It  does 
great  damage  also  to  ship  timber  floating  in  the  docks,  and 
greater  losses  are  sometimes  caused  in  this  way.  Complaint 
of  such  ravages  in  the  navy-yard  at  Portsmouth,  N.H., 
have  been  made,  and  they  also  occur  at  the  Charlestown 
navy-yard  and  in  the  piles  of  the  wharves  at  Boston.  Prob- 
ably the  wharves  and  other  submerged  wood-work  in  all 
our  seaports,  from  New  York  northward,  are  more  or 
less  injured  by  this  creature,  and,  if  it  could  be  accu- 
rately estimated,  the  damage  would  be  found  surprisingly 
great. 

'  Unlike  the  Teredo,  this  creature  is  a  vegetarian,  and  eats 
the  wood  which  it  excavates,  so  that  its  boring  operations 
provide  it  with  both  food  and  shelter.  The  burrows  are 
made  by  means  of  its  stout  mandibles,  or  jaws.  It  is  capable 
of  swimming  quite  rapidly,  and  cuu  leap  backward  suddenly 
by  means  of  its  tail.  It  can  creep  both  forward  and  back- 
ward. Its  legs  are  short  and  better  adapted  for  moving  up 
and  down  in  its  burix)w  than  elsewhere,  and  its  body  is 
rounded,  with  parallel  sides,  and  well  adapted  to  its  mode 
of  life.    When  disturbed  it  will  roll  itself  into  a  ball.  The 
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NO.  1.  NO.  2. 

No.  I. — Spruce  Pile  Attacked  by  the  Limnoria  Terebrans.  The  Lower  Pari 
Shows  the  Pile  Uninjured,  Where  it  was  Under  the  Mud. 

No.  2. — Hard  Pine  Timber  Attacked  by  the  Limnoria. 
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female  carries  seven  to  nine  eggs  or  young  in  the  incubatory 
pouch  at  one  time. 

'The  destructive  habits  of  this  species  were  first  brought 
prominently  to  notice  in  1811,  by  the  celebrated  Robert 
Stephenson,  who  found  it  rapidly  destroying  the  wood-work 
at  the  Bell  Rock  Light-house,  erected  by  him  on  the  coast  of 


Fignre  1. — Ckelura  terebrans;  male;  lateral  yiew, enlarged  abont 
twelve  diametciv. 


Scotland.  Since  that  time  it  has  been  investigated,  and  its 
ravages  have  been  described  by  numerous  European  writers. 
It  is  very  destructive  on  the  coast  of  Gi'eat  Britain,  where  it 
18  known  as  the  "  Gribble." 

"  'The  remedies  used  to  check  its  ravages  are  chiefly  copper 
or  other  metallic  sheathing ;  driving  broad-headed  iron  nails, 
close  together,  into  the  part  of  the  piles  subject  to  their 
attacks;  and  applying  coal-tar,  creosote,  or  verdigris-paint 
once  a  j'ear  or  oftener.' " 

The  two  remaining  animals  referred  to  are  the  Teredo 
navalis^  or  ship-worm,  and  the  Ohelura  terebrans.  The 
Teredo  is  found  in  warm  climates  in  nearly  all  paits  of 
the  world.  In  appearance  it  is  a  large  soft  worm,  and  may 
grow  to  the  length  of  eighteen  inches  and  to  a  diameter  of 
three-eighths  of  an  inch ;  it  burrows  in  the  interior  of  the 
timber,  and  when  it  is  numerous  the  timber  is  soon  reduced 
to  a  mere  shell.  It  is  abundant  on  the  southern  coast  of 
Massachusetts,  but  is  not  found  north  of  Cape  Cod. 

Of  the  Chelura^  the  authority  already  quoted  says  :  — 

"This  very  destructive  little  crustacean,  which  is  of  com- 
mon occurrence  on  the  European  coast,  from  southern  Nor- 
way to  the  Adriatic  Sea,  has  so  far  been  noticed  on  the 
Atlantic  coast  of  the  United  States  at  only  two  places. 
Wood's  Holl  and  Provincetown,  Mass. 

At  both  of  these  localities  it  was  found  associated  with 
the 'gribble*  (^Limnoria  lignorum)^  in  the  submerged  piles  of 
old  wharves.  It  is  more  than  possible,  however,  that  it  is  a 
common  inhabitant  of  our  coast,  doing  a  ceitain  amount  of  the 
damage  hitherto  ascribed  to  other  boring  animals.  Without 
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a  careful  examination,  it  is  quite  easy  for  an  unskilled  eye  to 
confound  Chelura  with  Limnoria^  although  they  belong  to 
very  distinct  divisions  of  the  Crustacea.^ 

Specimens  of  timber  secured  by  the  diver  from  two  locali- 
ties infested  by  the  Limnoria  were  submitted  to  Prof.  S.  I. 
Smith,  of  New  Haven  (who  first  identified  the  Chelura  in 
this  country),  and  to  Professor  Hyatt,  of  the  Boston  Society 
of  Natural  History,  and  were  carefully  examined  by  them, 
but  no  specimens  of  the  Chelura  were  found.  The  sample 
of  spruce  timber  examined  was  taken  from  Broadway  bridge 
at  a  depth  of  about  fourteen  feet  below  low  water,  and  the  oak 
timber  came  from  Chelsea-street  bridge  in  East  Boston  at  a 
depth  of  about  twenty  feet  at  low  water.  The  Limnoria 
was  abundant  in  each  case. 

The  cuts  of  the  Limnoria  and  Chelura  are  from  drawings 
by  Professor  Smith,  and  were  furnished  by  the  kindness  of 
the  Secretary  of  the  Smithsonian  Institution  of  Washington. 

The  heliotypes,  showing  the  manner  in  which  the  Limnoria 
does  its  work,  were  made  fpom  piles  taken  up  by  the  Boston 
Tow  Boat  Company  from  its  wharf  in  East  Boston. 

The  heliotype  of  the  oak  pile  twenty-six  feet  long,  shows 
that  the  part  which  was  under  the  mud  is  uninjured,  while 
the  originally  laiger  part,  which  was  above  the  mud  and 
exposed  to  the  action  of  the  Limnoria^  has  been  greatly  re- 
duced in  size. 
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B.— WATER  WORKS. 

Sources  of  Supply, 

The  raibfall  duriug  the  first  seven  months  of  the  year  was 
a  little  below  the  average,  but  since  August  1  it  has  been 
unusually  heavy,  the  total  rainfall  for  the  year  at  Lake 
Cochituate  being  the  largest  recorded  since  1869. 

The  rainfall  and  quantities  collected  on  the  seveml  water- 
sheds are  as  follows  :  — 

Sadbnry.  Cochltaate.  Mystic. 

Rainfall,  inches,               57.465  56.93  56.745 

collected  inches,  35.749  30.97  31.12 
Daily  average  yield, 

gallons,                127,642,900  27,751,400  25,001,600 

The  quality  of  the  water  from  the  Sudbury  and  Cochituate 
supplies  has  been  good,  and  that  from  the  Mystic  has  caused 
less  complaint  than  usual. 

The  fluctuations  in  the  amount  of  storage 'in  the  different 
lakes  and  reservoirs  are  shown  graphically  by  an  appended 
diagram.  The  condition  of  the  different  reservoirs  during 
the  year  is  given  below  :  — 

CJONSUMPTION. 

The  daily  average  consumption  from  the  combined  works 
has  been  as  follows :  — 


Digitized  by  Google 


46 


Crrr  Docdment  No.  38. 


Cochitoate 
Works. 

Mystic  Works. 

Totftls. 

40,485,700 

11,107,100 

61,692,800 

48,106,000 

11,620,900 

64,726,900 

80,463,400 

0,242,000 

46,706,400 

ADril  

81,473,800 

7,276,700 

88,760,600 

80,802,000 

6,932,300 

37,734,800 

81,026,100 

7,615,200 

88,641,800 

32,014,400 

8,267,600 

40,281,900 

82,482,700 

7,869,100 

40,291,800 

81,836,600 

7,266,300 

89,102,800 

29,110,800 

7,096.400 

86,207,200 

28,690,900 

6,990,800 

85,581,700 

82,680,200 

7,918,600 

40,604,800 

38,310,700 

8,268,400 

41,669,100 

The  daily  average  consumption  per  head  of  population  has 
been  as  follows  :  — 


Sudbury  and  Cochituate  supply 
Mystic  supply  ^    .    .    .  . 
Total  supply  


88  gallons. 

76.5 

85.4 


The  above  figures  show  an  inci*ease  of  11.6  per  cent,  in  the 
consumption  from  the  Sudbury  and  Cochituate  works  over 
that  of  the  year  1887,  of  8.2  per  cent,  from  the  Mystic  works, 
and  of  10. y  per  cent,  from  the  combined  supplies.  The  in- 
crease of  consumption  is  large,  and  is  mainly  due  to  the  long- 
continued  cold  weather  in  the  early  months  of  the  year,  the 
increase  during  the  latter  months  not  exceeding  the  rate  of 
increase  of  the  population. 

SUDBURY-RlVER  RESERVOIRS  AND  LaKE  CoCHITUATE. 

Reservoir  No.  1.  —  Water  was  wasting  at  the  dam  on  Jan- 
uary 1,  and,  with  the  exception  of  two  days  in  January,  con- 
tinued to  waste  until  June  8,  when  the  stop  planks  were 
placed  upon  the  dam.  On  June  28  wasting  began  again,  and 
continued  until  July  13.  The  surface  of  the  reservoir  con- 
tinued near  high-water  mark  the  balance  of  the  season,  waste 
beginning  again  on  August  23,  and  continuing  until  the  pres- 
ent time. 

Reservoir  No,  2.  — This  reservoir  was  full  until  June  24  ; 
it  then  gradually  fell  until  August  4,  when  the  surface  of  the 
water  had  fallen  to  grade  160.53,  or  6.6  feet  below  the  top 
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of  the  flasb*-board6,  which  was  the  lowest  point  reached 
during  the  year.  Water  has  been  flowing  over  the  dam  from 
September  23  to  the  present  time. 

Reservoir  No.  3,  —  Water  was  flowing  over  the  dam  from 
January  1  to  January  25,  from  February  22  to  February  23, 
from  March  28  to  June  6,  from  June  26  to  July  10,  and 
from  August  24  to  the  present  time.  The  lowest  point 
reached  during  the  year  was  on  March  20,  when  the  surface 
of  the  water  was  at  grade  169.41,  or  &.>53  feet  below  the 
crest  of  the  dam. 

Meservoir  No.  4.  —  On  Jan.  1,  1888,  the  water  in  the 
reservoir  stood  at  grade  207.89,  or  7.32  feet  below  the  top 
of  the  flash-haards.  The  reservoir  gradually  filled  during 
January  and  February,  and  the  water  remained  in  the 
vicinity  of  high-water  mark  until  the  1st  of  August,  when 
the  reservoir  was  drawn  xxyion  to  supply  the  city.  On  Au- 
gust 21  the  water  was  at  grade  211.20,  and  after  that  date  it 
began  to  rise,  reaching  the  top  of  the  stop- planks  on  Sep- 
tember 28.  Since  that  date  the  reservoir  has  remained 
practically  full. 

Farm  Pond. — The  surface  of  this  pond  has  been  kept 
at  an  average  level  of  149.11  feet  above  tide-marsh  level. 

The  conduit  through  the  pcmd  was  in  use  from  June  23  to 
July  10,  and  from  l)ecember  15  to  December  31.  During 
the  balance  of  the  year  the  water  was  taken  through  the  pond. 

The  Framingham  Water  Company  has  pumped  61,500,0(J0 
gallons  from  the  pond,  or  a  daily  average  of  168,033  gallons. 

Lake  Cochiluate. — On  Jan.  1,  18i58,  the  surface  of  the 
lake  was  at  grade  125.63.  or  8.73  feet  below  high  water. 
It  began  to  rise  during  the  latter  part  of  February,  until,  on 
March  31,  it  reached  gmde  131.20,  but  soon  began  to  fall. 

Excepting  August,  water  was  wasted  at  the  outlet  of  the 
lake  during  a  part  of  each  month,  from  March  to  December, 
inclusive,  so  as  to  allow  the  work  to  be  done  at  the  Pegan 
meadows. 

On  August  20,  a  contract  was  made  with  Augusts 
Saucier  for  the  removal  of  60,000  cubic  yards  of  material 
on  Pegan  meadows  for  the  improvement  of  the  shallow 
flowage,  so  as  to  give  a  depth  of  6  feet  on  the  meadows  at 
high  water. 

The  accomplishment  of  this  work  was  attended  with  much 
difficulty,  on  account  of  the  unusual  amount  of  rainfall,  and 
the  contractor  is  to  be  complimented  for  the  fidelity  with 
which  he  has  canied  out  his  agreement. 

The  plans  for  building  a  new  dam  at  the  outlet  of  the  lake 
have  been  revised  during  the  year,  and  late  in  the  season 
the  work  of  construction  was  commenced ;  but  the  necessity 
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of  wasting  large  volumes  of  water,  in  order  to  allow  the 
work  on  the  Pegan  meadows  to  be  completed,  has  delayed 
the  work,  and,  excepting  the  coffer  dam,  but  little  has  been 
done. 

Water  has  been  drawn  from  the  different  reservoirs  on 
Sudbury  river  to  supply  the  city,  as  follows  :  — 


Reeervoir 
No.  1. 
Top 
of  flush- 
boards, 
169.29. 

ReserToir 
No.  2. 
Top 
of  flash- 
boards, 
167.12. 

Reservoir 

^O.  O. 

Crest  of 
dam, 
176.24. 

Reservoir 
No.  4. 
Top 
of  flash- 
boardst 
216.21. 

Farm 
Pond. 

LrIco  Co- 
chltnate. 

Top 
of  flash 
boards, 
184.36. 

Jan.  1, 

167.79 

166.94 

175.46 

207.89 

*  

149.24 

125.63 

Feb.  1, 

« 

167.69 

166.25 

174.28 

211.67 

149.21 

126.70 

March  1, 

168.05 

166.20 

173.40 

216.21 

149.22 

128.84 

April  1, 

fi 

168.62 

166.29 

176.49 

213.80 

149.17 

181.16 

May  1, 

II 

167.87 

166.04 

176.87 

214.64 

149.25 

130.02 

June  1, 

<i 

167.97 

166.16 

176.62 

216.17 

149.28 

190.12 

July  1, 

I* 

169.40 

166.17 

175.38 

216.14 

349.25 

128.59 

Aug.  1, 

11 

168.68 

161.25 

173.49 

215.09 

149.28 

126.48 

Sept.  1, 

<i 

IWM 

163.88 

176.82 

211.92 

149.24 

126.11 

Oct.  1, 

II 

168.08 

167.39 

176.62 

215.20 

147.46 

128.08 

Nov.  i, 

II 

166.62 

167.39 

176.63 

215.18 

149.27 

127.84 

Dec.  1, 

<i 

166.68 

166.67 

176.72 

214.79 

149.28 

129.90 

168.07 

166.24 

175.68 

214.61 

149.25 

130.71 

Reservoir  No.  2^  Jan.  1  to  22  inclusive. 

June  23  to  July  9  inclusive. 
July  25  to  September  12  inclusive. 
September  17  to  September  26  inclusive. 
September  29  to  October  15  inclusive. 
October  21. 

Reservoir  No.  5,  January  31  to  June  7  inclusive. 

November  3  to  December  12  inclusive. 
Reservoirs  Nos.  2  and  5,  January  23  to  30  inclusive., 

June  7  to  20  inclusive. 
July  10  to  24  inclusive. 
Reservoirs  Nos.  2  and  3,  September  16  to  20  inclusive. 

September  22  to  November  2  in- 
clusive. 

December  13  to  December  31  in- 
clusive. 

Farm  Pondy  January  1  to  June  23. 

July  10  to  December  15. 
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Aqueducts  and  Distributing  Reservoirs. 

The  Sudbury-river  aqueduct  has  been  in  use  during  the 
whole  or  portions  of  362  days,  and  the  Cochituate  aqueduct 
has  been  in  use  358  days.  The  former  has  delivered  into 
Chestnut-Hill  and  Brookline  reservoirs  7,224,700,000  gal- 
lons, equal  to  a  daily  average  supply  of  11^739,600  gallons, 
and  the  latter  has  delivered  4,968,503,100  gallons,  or 
13,575,100  gallons  per  day. 

Both  aqueducts  have  been  cleaned  during  the  year;  the 
details  of  this  work  will  be  found  in  the  report  of  the  Super- 
intendent of  the  Western  Division. 

In  the  Cochituate  aqueduct,  from  February  22  to  June  27, 
and  from  September  27  to  December  31,  a  depth  of  6  feet 
of  water  was  run ;  fron^  June  27  to  July  8,  a  depth  of  6  feet 
6  inches  was  run ;  for  the  balance  of  the  year  the  depth  of 
water  run  in  the  aqueduct  followed  the  level  of  the  lake. 

The  Chestnut-Hill,  Brookline,  Fisher-Hill,  Parker-Hill, 
and  East  Boston  reservoirs  are  in  good  condition. 

Fisher-Hill  reservoir  has  been  in  use  during  the  whole 
year.  The  grading  of  the  grounds  was  finished  during  the 
early  part  of  the  summer,  a  drain-pipe  was  laid  from  the 
back  side  of  the  reservoir  lot  to  connect  with  the  drain  in 
Fisher-Hill  avenue,  shrubs  were  planted,  the  walks  and 
slopes  resurfaced,  and  the  slopes  and  grounds  seeded  with 
grass. 

The  loam  surfacing  of  the  slopes  slipped  in  three  or  four 
places  during  the  very  severe  storm  of  September  26,  and 
another  small  slip  occurred  during  the  storm  of  November 
26.  These  slips  are  conimon  to  new  embankments  with  a 
clayey  subsoil,  but  will  not  probably  occur  after  a  strong 
sod  has  formed. 

Parker-Hill  reservoir  was  shut  off  from  the  distribution, 
and  the  high-service  districts  were  supplied  directly  from 
Fisher-Hill  lescrvoir  from  Dec.  3,  1887,  to  July  2,  1888. 
Since  that  date  a  circulation  ha?  been  kept  up  in  the  reser- 
voir by  throttling  the  inlet  gate. 

West  Koxbury  has  been  supplied  directly  from  Fisher  Hill 
during  the  entire  year. 

High-Service  Pumping-Stations. 

The  Elmwood-street  pumping-station  was  discontinued  on 
May  8,  at  11  P.M.,  after  having  been  in  use  since  March  1, 
1870,  and  the  force  of  engineers  and  firemen  was  transferred 
to  Chestnut  Hill.  The  daily  average. amount  pumped  at  this 
station,  from  January  1  to  May  8,  was  3,659,400  gallons. 
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The  Brighton  pumping- station  was  closed  in  January,  and 
the  engineer  transferred  to  Chestnut  Hill.  The  pumps  have 
been  taken  down,  and  one  of  them  will  be  transferred  to  the 
new  station  at  East  Boston  to  pump  the  water  for  the  Bi'eed's 
Island  high  service. 

The  Brighton  pumping-station  was  built  in  1876  for  the 
temporary  supply  of  the  high-service  district  of  Brighton 
until  the  Chestnut-Hill  pumping-station  should  be  built. 

At  the  East  Boston  station  the  daily  average  amount 
pumped  from  January  1  to  October  30  was  353,200  gallons ; 
since  the  last  date,  with  the  exception  of  one  day  in 
December,  no  water  has  been  pumped,  as,  on  account  of  the 
increased  supply  furnished  by  the  new  24-inch  main,  the 
reservoir  can  be  filled  from  the  low-service  mains  at  night. 
During  extreme  cold  weather  pumping  will  have  to  be 
resorted  to. 

At  the  West  Roxbury  pumping-station  the  daily  average 
amount  pumped  was  40,560  gallons.  The  daily  amount  of 
water  used  varied  from  an  average  of  20,800  gallons  in  April 
to  74,800  gallons  in  January,  but  nearly  oue^half  of  the 
apparent  consumption  during  the  winter  months  was  due  to 
the  opening  of  a  connection  between  the  West  Roxbury  high 
service  and  the  general  high  service  to  prevent  the  freezing 
of  the  water  in  the  pipe  over  the  Park- street  britlge. 

The  tank  on  Bellevue  Hill  has  been  enclosed  by  an  obser- 
vatory tower,  which  it  is  expected  will  prevent  any  trouble 
from  ice  in  the  tank. 

New  High-Service  Works. 

Work  upon  the  pumping- machinery  and  boilei-s  was  so 
far  advanced  January  21  that  fires  were  started  under  one 
of  the  boilers,  and  engine  No.  1  was  run  for  a  short  time. 

On  February  1,  engine  No.  2  was  started,  and  they  were 
run  irregularly  nearly  every  day  until  May  9,  when  they 
were  put  into  regular  service,  the  pumps  at  Elmwood  street 
being  abandoned.  The  pumps  are  completed,  excepting 
some  minor  details  and  painting. 

A  duty  trial  was  made  of  engine  No.  1,  together  with 
boiler  No.  2,  on  August  9  and  10,  and  trials  were  made  of 
engine  No.  2,  with  boiler  No.  1,  on  August  22  and  23,  and 
on  September  26  and  27.    See  details  on  pages  22-36. 
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Amovni  of  water  pumped  at  Elm-tireei  and  CheHnuUnUl  pumping- 
staUgns  in  1888. 


Bimwood  atraet. 

CbMtnot  mil. 

Tutal. 

141^70;iOO 

8,871,600 

144.841,800 

lU.OTt,000 

81,011,876 

140,083.876 

March 

108,184,600 

86,840,850 

187,034,350 

02,887.000 

81,048,176 

133.930,176 

20,444,000 

l/kt  JiM  KlWk 

107,4011,000 

OCJ  AAA 

187,004,000 

144,288,036 

1U,288,026 

171,114,750 

171,114,750 

170,841,876 . 

170,841,876 

140,001,816 

160,001,216 

167,660,600 

167^60,500 

161,708,350 

161,702,360 

170,032,100 

170,032,100 

Dally  ftTerage  amc 

>iiiil  pamped 

In  June  severail  districts  were  changed  from  low  service 
to  high  service.  In  the  city  proper,  3.5  miles  of  streets 
were  so  changed ;  in  Roxbury,  3.9  miles ;  in  Dorchester,  2.2 
miles ;  and  in  West  Roxbury,  0.6  miles. 

The  amount  of  water  used  by  the  high  service  increased 
from  3,691,000  gallons  per  day  in  1887  to  4,952,700  gallons 
in  1888 ;  the  increase  during  the  last  half  of  the  year,  after 
the  territory  supplied  was  enlarged,  being  1,597,600  gallons 
per  day,  or  42.8  per  cent,  over  the  consumption  for  the  cor- 
responding months  in  1887. 

Description  of  Chestnut-Hill  Pumpino-Station. 

The  buildings  consist  of  an  engine-i-oom  84  feet  10  inches 
by  64  feet  8  inches,  with  a  basement ;  a  boiler-room,  79  feet 
10  inches  by  56  feet  2  inches ;  and  a  coal-room  65  feet  4 
inches  by  62  feet,  connected  with  the  boiler-room  by  an  ex- 
tension 43  feet  8  inches  by  19  feet  10  inches. 

West  of  the  pura ping-station  is  a  circular  screen-chamber, 
which  is  connected  with  the  Cochituate  aqueduct  by  a  brick 
conduit  4  feet  by  4  feet  4  inches  in  section,  and  with  the 
48-inch  pipe  from  the  Sudbury  conduit  by  a  36-inch  iron 
pipe.  A  third  connection  can  be  made  with  Chestnut- Hill 
reservoir  by  a  48-inch  pipe  when  desired,  the  pipe  for  this 
connection  being  laid  from  the  screen-chamber  to  the  centre 
of  Beacon  street.    Through  these  connections  water  can  be 
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drawn  directly  from  either  the  Cochituate  or  the  Sudbury 
conduit,  or  from  the  reservoir,  as  may  from  time  to  time 
seem  best. 

Double  screens  made  of  copper  wire  can  be  placed  in 
grooves  built  into  the  masonry,  and  iron  sluice-gates  and 
stop-planks  are  arranged  for  controlling  the  flow  of  the  water. 

A  brick  conduit  4  feet  by  6  feet  in  section  connects  the 
screen-chamber  with  the  pump-wells  in  the  basement  of  the 
engine-room.  There  are  three  wells  ;  two  of  them  are  each 
18  feet  by  10  feet  and  16  feet  deep,  and  the  third,  which  was 
provided  for  a  future  pumping-engine,  is  21  feet  by  10  feet 
by  16  feet. 

These  wells  are  connected  with  the  conduit  through  3  feet 
by  3  feet  iron  sluice-gates. 

In  order  to  provide  for  the  possible  extension  of  the 
engine-room  for  a  fourth  pumping-engine,  a  gate-opening 
for  a  proposed  pump  well  has  been  built  into  the  foundation 
wall  on  the  west  end  of  the  building,  and  the  bottom  of  a 
foundation  wall  between  the  present  building  and  the  screen- 
chamber  has  been  built,  so  that  an  extension  to  the  present 
building  can  be  built  at  any  time  without  interfering  with  the 
operation  of  the  present  pumping-plant. 

Each  well  can  be  emptied  through  a  12-inch  drain- pipe, 
which  also  receives  the  waste  water  from  the  condensers  of 
the  engines. 

The  basement  has  a  concrete  floor,  and  in  it  will  be  fitted 
up  a  repair  shop. 

The  pumping  plant  consists  of  two  Gaskill  horizontal  com- 
pound engines,  each  having  a  capacity  of  8,000,000  gallons 
in  24  hours;  they  were  built  by  the  Holly  Company,  of 
Lock  port,  N.Y. 

The  high-pressure  cylinders  are  21  inches  diameter,  the  low- 
pressure  cylinders  42  inches  diameter,  the  water-plungers  25 
inches  diameter,  and  all  have  a  stroke  of  36  inches.  The 
plunger  displacement  is  302  gallons  per  revolution,  and  the 
maxinmm  piston  speed,  as  per  contract,  is  115  feet  per  minute. 
The  foundation  of  each  pump  consists  of  a  solid  block  of 
American  cement  concrete  14  feet  5  inches  in  thickness,  and 
on  each  foundation  are  built  four  brick  piers  6  feet  8  inches 
high,  surmounted  by  a  granite  (*x)ping  12  inches  in  thickness. 
The  engines  and  pumps  are  secured  in  position  by  l|-inch 
bolts,  which  are  built  into  the  entire  depth  of  the  brick  foun- 
dations. The  force  mains  from  each  pump  are  24  inches  in 
diameter,  and  they  unite  outside  of  the  building  with  a  30- 
inch  pipe,  which  extends  to  Fisher-Hill  reservoir^  —  a  distance 
of  5,800  feet,  liranches  and  gales  liave  been  placed  in  the 
force  main,  so  that  a  third  and  fourth  pumping-engine  can  be 
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Connected  with  the  force  main  without  stopping  the  pumping. 
Branches  have  also  been  located  for  a  second  force  main. 

The  steam  is  furnished  by  two  horizontal  tubular  steel 
boilers,  78  inches  in  diameter,  18  feet  5  inches  long.  The 
ehell  is  ^  inch  thick,  and  each  boiler  contsiins  151  tubes,  3 
inches  in  diameter.  Each  boiler  contains  2,171  square  feet 
of  heating  surface  and  49  square  feet  of  gmte  surface.  A 
feed-water  heater  is  placed  in  the  flue  between  the  l>oilers. 
It  is  made  of  80  brass  tubes,  each  2^  inches  diameter  and  15 
feet  long,  supported  by  racks  on  a  portable  carriage.  It  has 
It  heating  surface  of  931  square  feet.  The  main  steam-pipe 
from  the  boilers  to  the  engine-room  is  10  inches  in  diameter. 
The  smoke-flue  from  the  boilers  to  the  chimney  is  of  brick, 
and  is  earned  under  the  floor  of  the  boiler-mom. 

The  chimney  is  located  in  the  extension  of  the  coal-house. 
It  is  150  feet  in  height  above  the  floor  of  the  boiler-room, 
and  the  foundations  extend  to  solid  earth  at  a  depth  of  26 
feet.  The  foundation  is  27  feet  10  inches  square  at  the 
bottom,  and  is  stepped  in  to  20  feet  square  at  the  grade  of 
the  bottom  of  the  flue  where  the  brick  masonry  begins. 

The  foundation  is  of  Portland  cement  concrete  to  a  height 
of  6  feet  above  its  base,  and  the  upper  portion  is  of  rubble 
masonry  laid  solid  in  American  cement  mortar.  A  door  is 
placed  in  the  chimney  at  its  base  for  the  removal  of  soot, 
and  an  opening  for  a  second  smoke-flue  has  been  built  and 
bricked  up  until  needed.  The  chimney  is  drawn  into  a 
circular  form  above  the  opening  for  the  flues.  The  outside 
shell  at  the  base  is  15  feet  in  diameter  and  is  28  inches  thick  ; 
it  has  an  outside  batter  of  0.288  inches  per  foot,  and  its 
thickness  is  gradually  reduced  to  16  inches  at  a  point  96  feet 
above  the  floor.  The  flue  is  circular,  its  inside  diameter  is  5 
feet  6  inches,  and  its  wall  is  12  inches  thick  at  the  base  and 
4  inches  at  the  top,  which  is  20  feet  below  the  top  of  the 
outside  shell.  The  chimney  has  a  cast-iron  cap,  and  is  fitted 
with  two  ^  inch  copper  lightning-rods. 

The  coal-room  contains  four  bins,  51  feet  long,  14  feet  6 
inches  wide,  and  13  feet  high;  they  will  hold  about  1,000 
tons  of  coal. 

The  coal  is  raised  to  an  elevated  run,  from  which  it  is 
dumped  into  the  bins.  Scales  are  provided  so  that  the  coal 
can  be  weighed  before  dumping. 

East  Boston  and  Breed's  Island  High  Service. 

The  works  will  soon  be  in  working  order.  The  pumping- 
station  is  built  of  brick,  with  brown-stone  trimmings,  and  is 
located  on  Condor  street,  nearly  opposite  Brooks  street. 
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The  supply  is  taken  through  a  16-inch  suction-pipe,  which 
connects  with  the  24-inch  pipe  which  crosses  Chelsea  creek 
near  this  point. 

A  12-inch  force  main  is  laid  from  the  pumping-station  to 
the  reservoir  on  Brooks  street ;  and  another  12-inch  force 
main  is  laid  from  the  pumping-station,  a  distance  of  11,000 
feet,  to  a  wrought-iron  tank  on  the  summit  of  Breed's  Island^ 
or  Orient  Heights.  This  tank  is  24  feet  in  diameter  and  40 
feet  high.  The  bottom  of  the  tank  is  154.60  feet  above 
water- works  base. 

The  two  pumps  now  located  in  the  old  pumping-station  at 
the  reservoir  lot  will  be  moved  into  the  new  building  to  fur- 
nish the  supply  for  the  East  Boston  high  service,  and  one 
of  the  pumps  from  the  discontinued  Brighton  pumping- 
station  will  be  used  for  the  Breed's  Island  service. 

The  piping  is  so  arranged  that  all  the  pumps  can  be  used 
for  either  district. 

Contracts  for  this  work  have  been  made  as  follows  :  — 

Pumping-station,  Donahue  Bros.  &  Co.     •       •  $8,650  00 

Pump  foundations,  J.  H.  Etridge,  Nov.  10, 1888,  316  25 
Boilers, — two,  —  E.  Hodge  &  Co.,  Nov.  30, 

1888    838  00 

Tank,  George  Miles,  March  13,  1888       .       .  2,420  00 

The  foundations  of  the  tank  and  the  laying  of  the  water- 
pipe  were  done  by  the  day. 

Mtstio  Lake. 

Water  was  wasted  over  the  dam  from  January  1  to  Jan- 
uary 22,  from  February  5  to  February  9,  from  February  20 
to  June  3,  from  June  14  to  June  16,  and  from  September  26 
to  December  31. 

The  lowest  point  reached  during  the  year  was  on  Sep- 
tember 17,  when  the  surface  of  the  lake  was  at  grade  4.26, 
or  2.74  feet  below  high  water. 

MysTio- Valley  Sewer. 

The  new  settling- tanks  have  been  completed  and  are  in 
successful  operation.  The  works  consist  of  a  pump  well 
connected  by  a  brick  sewer  with  the  main  sewer,  a  sewage- 
pump,  an  engine,  an  engine-house,  four  settling-tanks, 
a  sludge-well,  a  sludge-pump,  and  a  series  of  settling-basins 
for  receiving  the  sludge. 
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In  the  engine-bouso  are  three  vats,  so  arranged  that  the 
precipitant  is  fed  to  the  sewage  from  one  vat  placed  lower 
and  between  the  other  two,  in  which  the  precipitant  is  dis- 
solved ;  each  vat  is  provided  with  a  steam-pipe  for  heating 
the  water  used,  and  with  an  appliance  for  stirring,  which  is 
run  from  the  engine. 

Atler  the  precipitant  is  fed  to  the  sewage,  it  is  raised  by 
pumping  to  the  settling-tanks,  where,  after  a  tank  is  filled, 
it  is  allowed  to  settle  for  about  three  hours.  The  clarified 
liquid  is  then  drawn  off  by  means  of  narrow  stop-planks, 
which  are  removed  one  by  ope.  At  this  season  of  the  year 
the  tanks  can  be  filled  six  times  before  it  is  necessary  to  re- 
move the  deposited  sludge.  This  is  removed  through  sluices 
which  connect  with  a  sludge-well  placed  in  the  middle 
space  between  the  four  tanks.  From  this  sludge-well  the 
sludge  is  pumped  into  a  flame,  by  which  it  is  carried  to  the 
settling-basins. 

The  average  flow  of  the  sewer  is  about  400,000  gallons  in 
24  hours,  75  per  cent,  of  which  is  between  8  A.M.  and  8 
P.M.  After  12  P.M.  the  flow  from  the  sewer  is  practically 
clear  water. 

The  results  of  several  experiments  show  that  1  volume 
of  sludge  is  deposited  in  the  tanks  to  30  volumes  of  sew- 
age received.  The  sludge  contains  about  4  parts  of  dry 
solids  to  96  parts  of  water;  the  water  disappears  in  the 
settling-basins,  and  we  have  remaining  a  product  sufliciently 
dry  to  be  easily  handled,  and  containing  4  parts  of  solids  to 
12  parts  of  water.  On  this  basis  the  amount  of  "dry  prod- 
uct** would  be  10  cubic  yards  daily.  The  cost  of  the  works, 
including  the  preparation  of  the  settling-basins  and  inciden- 
tals, was  $10,410.18. 

The  accompanying  plan  and  section  shows  the  arrangement 
of  the  works. 

Mystic  Conduit  and  Reservoir. 

The  conduit  has  been  cleaned  twice  during  the  year,  and 
is  in  good  condition. 

The  eastern  division  of  the  reservoir  was  cleaned  in  1884, 
and  the  other  division  should  be  cleaned  out  this  year.  The 
stone  masonry  of  the  western  division  has  been  repointed. 

Mystic  Pumping-Station. 

The  repairs  to  the  roof  of  the  pumping-station  were  com- 
pleted early  in  the  year.  The  flat  roof  of  the  coal  bunker, 
which  was  badly  decayed,  has  been  replaced  by  a  shed  roof. 
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The  four  old  boilers  have  about  outlived  their  usefulness^ 
and  it  would  be  ecoDomy  to  replace  them  i^ith  a  new  plant. 

Bogioe  No.  1  was  in  um  1,703  boon  65  mlaotM  pamplog     279378,500  gftllooft. 

"   2   "      **    2.M0  SO  4W,328,70(» 

"       «•   3  "    7,482    •«     46      "  •*         2,248,  U6,2uO  " 


Total  amount  pumped   3,022,322,400 

Total  amount  of  ooal  consumed,  6,024,000  lbs. 
PercentaKe  aahen  and  clinkers,  8.4. 
Average  Lift,  In  feet.  147.05. 

Suantlty  pumped  per  pound  of  coal,  438.6  gallons, 
vemge  duty  of  engines,  no  deductions,  63,760,000  ft.  lbs.  per  100  lbs.  of  coal. 
Daily  average  amount  pumped,  8,267,700  gallons,  an  increase  of  8.2  per  cent. 


Cost  of  Pumping. 


Salaries   $8,731  65 

Fuel   13,684  02 

Repairs   1,07576 

Oil,  waste,  and  packing       ....  790  59 

Small  supplies   102  73 


Total  $24,384  75 

Cost  per  million  gallons  raised  one  foot  high,  5.48  cents. 

Distribution. 


During  the  year  the  following  changes  have  been  made  in 
the  distribution  system  :  — 


SUDBOBT-OoOHITUA'n  WobBS. 

Mtstio  Wobks. 

SiZA  of 

Pipe, 
t 

ToUl  Lengtb  laid 
and  rolaid. 

Lengtb  of  Pipe 
abandoned. 

Lengtb 
laid. 

Lengtb 
abandoned. 

4 

7,6ro 

1,263 

6,226 

0 

60,440 

4,811 

6,276 

8 

16,008 

216 

10 

2,744 

126 

13 

20,328 

8,002 

487 

10 

8,129 

282 

1,286 

20 

68 

170 

24 

8,400 

116 

80 

6,700 

427 

Total  lengtb 

122,6-24 

16,030 

0,080 

6,226 

The  total  length  of  pipe  laid  on  the  Sudbury  and  Cb- 
chituate  works  was  23.22  miles,  and  3.04  miles  have  been 


Digitized  by  Google 


Report      Citt  ENomfiER. 


67 


abatidobed,  making  a  net  increase  of  20.18  miles  in  the  totdl 
lensrtli  in  use.  On  the  Mystic  works  the  maitis  have  been 
extended  9,98t)  feet,  and  6,225  feet  of  4-inch  tvrought-iron 
and  cement  pipe  have  been  abandoned 

The  24-inch  main  to  East  Boston,  the  laying  of  which  was 
commenced  in  1887,  hhs  been  completed  between  City  square 
in  Charlestown  and  Chelsea  creek  in  Chelsea,  and  the  neW 
30  and  16  inch  mains  have  been  laid  with  the  exception  of 
the  portion  on  Warren  bridge.  The  new  30-inch  main  has 
be^n  connected  with  the  old  20-inch  pipe  at  each  end  of  the 
bridge,  and  thie  pressure  on  the  pipe  in  East  Boston  is  in- 
creased 10  or  12  pounds.  The  30-inch  main  starts  from  the 
40-inch  main  on  Boston  Common  opposite  Mason  street,  and 
runs  diagonally  across  the  Common  to  the  corner  of  Park 
and  Beacon  streets,  thence  through  Beacon,  Bowdoin,  Alls- 
ton,  arid  Bulfinch  streets,  Bowdoin  square,  Chardon,  Portland, 
Traverse,  Haverhill,  Causeway,  and  Beverly  streets  to  War- 
ren bridge,  where  it  cdnnects  with  the  old  20-inch  main.  A 
connection  has  also  been  made  with  the  old  24-inch  main  in 
Chardon  street.  These  two  connections  with  the  new  main 
have  increased  the  head  in  the  pipes  at  the  north  end  of  the 
city. 

The  1 6-inch  high-service  main  was  laid  from  the  corner  of 
Mt.  Vernon  and  Joy  streets,  through  Joy,  Myrtle,  Dcrne, 
Bowdoin,  and  Cambridge  streets  to  Chardon  street,  and  from 
this  point  to  Warren  bridge  the  16-inch  and  30-inch  pipes 
are  laid  in  the  same  trench.  On  the  Charlestown  side  the 
30-inch  and  16-inch  pipes  sUirt  near  the  crossing  of  the  freight 
railroad  on  Warren  avenue,  and  are  laid  in  the  same  trench 
to  City  square,  where  the  30-inch  is  reduced  to  24-inch,  and 
connections  are  made  with  the  20-inch  Cochituate  and  the 
16-inch  Mystic  mains.  The  24-inch  and  16-inch  pipes  con- 
tinue through  Park  street  to  Common  street,  where  the  pipes 
separate,  the  16-inch  running  to  Monument  square, 
through  Common  and  Winthrop  streets,  and  the  2^-inch 
through  Common,  Adams,  and  Chelsea  streets  to  Chelsea 
bridge.  The  new  24-inch  pipe  was  laid  through  the  filled 
portion  of  Chelsea  bridge,  but  the  new  24-inch  and  the  old 
24-inch  pipes  are  connected  and  carried  over  the  bridge 
proper  in  one  line  of  30-inch  pipe.  In  Chelsea  the  new 
20-inch  pipe  was  laid  in  Broadway,  Williams,  and  Marginal 
streiets,  and  h  connected  with  the  old  20- inch  and  24-inch 
pipes  crossing  Chelsea  creek  to  East  Boston.  When  the 
30-inch  is  laid  across  Warren  bridge  there  will  be  two  inde- 
penderit  Knes  to  East  Boston,  with  the  exception  of  the 
sections  on  Chelsea  bridge. 

A  contract  was  made  with  the  Gloucester  Iron  Works  on 
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July  17,  for  furnishing  440  tons  of  6-inch  water-pipe  for  the 
supply  of  Long  Island,  and  on  August  3  a  contract  was  made 
with  Geo.  W.  Townsend  for  furnishing  and  laying  a  line  of 
6-inch  pipe,  with  John  F.  Ward's  flexible  joints,  between 
Moon  and  Long  Islands.  Each  length  of  pipe  between 
Moon  and  Long  Islands  was  encased  by  four  spruce  planks, 
11  feet  4  inches  long  and  3^  inches  thick,  and  the  space 
between  the  case  and  the  pipe  was  filled  with  lime  and  cement 
grout,  to  protect  the  iron  from  the  sewjige  that  is  discharged 
near  that  point.  The  pipe  is  placed  below  the  surface  of 
the  bottom  of  the  channel  wherever  there  is  less  than  10 
feet  of  water  at  mean  low  tide.  The  length  of  the  line  is 
3,415  feet.  The  pipe  was  laid  for  a  distance  of  10,270  feet 
on  Moon  Island,  and  through  Squantum.  All  further  progress 
was  delayed  by  complications  with  the  town  of  Quincy.  A 
contract  was  made  with  J.  N.  Hayes  &  Co.  for  building  the 
siphon  and  pipe-box  at  Neponset  bridge,  for  $8,000;  but  the 
work  was  delayed  for  the  same  reason. 

Miscellaneous. 

The  pipe  yard  on  Albany  street  has  been  enlarged  by 
taking  the  adjoining  wharf,  formerly  occupied  by  the  City 
Hospital  Department,  and  a  sea  wall,  166  feet  in  length, 
was  built  on  the  water  front  to  replace  the  old  wall,  al  a  cost 
of  $5,965.90. 

The  following  is  a  report  from  Mr.  Desmond  Fitz  Gerald, 
Resident  Engineer,  of  the  work  iutrusted  to  his  charge  :  — 

Boston,  Jan.  1,  1889. 

William  Jackson,  Esq.,  Chief  Engineer^  Boston  Water- 
Works :  — 

Sir,  —  I  submit  herewith  a  brief  report  of  the  engineering 
work  accomplished  during  the  past  year  by  the  force  on  ad- 
ditional supply  and  improvement  of  the  old  sources. 

Early  in  the  year  borings  were  l)egun  at  Basin  5  to  ascer- 
tain the  depth  of  the  bed-rock  below  the  surface  of  the  valley, 
at  the  site  of  the  dam.  Two  test-pits  were  partially  sunk, 
but  their  indications  were  so  different  from  the  water-boringd 
that  it  became  evident  that  little  reliance  could  be  placed  on 
the  ordinary  wash-out  system.  The  ground  is  so  full  of  large 
boulders  that  it  will  be  necessary  to  use  the  diamond  drill. 
On  March  10  all  work  on  the  new  basin  was  suspended,  from 
lack  of  appropriations. 

During  the  summer,  surveys  were  made  of  the  Course 
brook  and  Pegan  meadows,  at  Lake  Cochituate,  and  plans 
perfected  for  their  improvement,  by  lowering  the  grade  of  the 
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bottom,  and  filling  the  shallow  portions.  On  August  20  a 
contract  was  made  by  the  Water  Board  with  Auguste  Saucier 
for  the  removal  of  60,000  cubic  yards  of  material  at  the 
Pegan  meadows,  and  this  work  has  just  been  satisfactorily 
completed. 

Plans  for  new  location  of  the  highways  on  the  site  of  Basin 
5  have  been  made  during  the  year,  and  have  been  accepted 
by  the  County  Commissioners  of  Middlesex  County. 

Some  experimental  work  on  the  subject  of  filtration  has 
been  prosecuted  by  the  force  under  my  direction,  but  the 
results  are  not  sufficiently  advanced  to  report  upon  at  the 
present  time. 

Very  truly  yours, 

DESMOND  FITZ  GERALD, 

liesident  Engineer. 

High  Service. 

The  high-service  district  in  the  city  proper  is  now  sup- 
plied by  a  24-inch  pipe  from  Parker-Hill  reservoir  to  Pyn- 
chon  street,  a  distance  of  2,900  feet ;  thence  by  a  20-inch 
pipe  to  Berkeley  street,  a  distance  of  4,520  feet,  where 
the  12-inch  pipe  for  the  South  Boston  supply  is  taken 
off;  thence  by  a  16-inch  pipe  to  the  16-inch  by  16-inch 
branch  on  Boston  Common,  a  distance  of  2,600  feet.  During 
this  season  a  large  territory  has  been  added  to  the  high-service 
district  in  the  city  proper,  and  it  is  also  proposed  to  make 
connection  so  that  a  portion  of  the  Charlestown  district  can 
be  supplied  when  the  Mystic  supply  runs  short.  Estimating 
the  maximum  flow  at  present  to  be  1|  times  the  average 
consumption,  there  is  a  loss  of  head  at  the  16-inch  by  16-inch 
branch  of  25  feet,  besides,  a  sudden  momentary  additional 
loss  of  head  of  30  feet,  caused  by  the  large  draught  of  eleva- 
tors. To  remedy  this  excessive  loss  of  head,  it  is  necessary 
to  provide  an  additional  line  of  pipe  from  Parker-Hill  reser- 
voir. The  additional  line  of  pipe  is  also  desirable  in  the 
contingency  of  an  accident  to  the  present  line.  I  therefore 
recommend  that  a  20-inch  main  be  laid  from  the  present  24- 
inch  pipe  in  Fisher  avenue,  at  Parker  Hill,  to  the  16-inch  by 
16  inch  branch  on  the  Common. 

•  In  the  Roxbury  and  Dorchester  high-service  districts  the 
present  consumption  is  about  2,500,000  gallons  daily,  and  in 
the  higher  portions  of  the  districts  the  supply  is  at  times 
unsatisfactory.  To  remedy  the  trouble  now  existing  and  to 
provide  for  the  future  wants  of  this  growing  district,  it  is 
necessary  to  lay  a  new  main  from  the  16-inch  pipe  at  the  corner 
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of  Parker  and  Centre  streets,  to  the  vicinity  of  Eggleston 
Bquai*e,  wliere,  by  being  extended  as  necessity  may  require, 
it  can  be  connected  with  the  12-inch  pipes  in  Washington 
street  and  Walnut,  Humboldt,  Elm  Hill,  and  Blue  Hill 
avenues;  also  the  12-inch  pipe  in  Seaver  stree  should  be 
connected  froiti  Walnut  avenue  to  Maple  street;  and  the 
connection  between  the  16-inch  pipe  in  Centre  street  and 
the  24-inch  pipe  in  Perkins  street  should  be  changed  to 
16-inch. 

The  sizes  of  pipes  recommended  above  are  based  on  the 
assumption  that,  when  required,  a  main  will  be  laid  for  the 
supply  of  Dorchester  by  way  of  Forest  Hills  and  the  pro- 
posed reservoir  in  West  Roxbury. 

Additional  Supply. 

The  capacity  of  the  combined  Sudbury  and  Cochituate  sup- 
plies, as  at  present  developed,  is  35,500,000  gallons  daily  for 
a  dry  year.  The  consumption  for  the  past  year  was  33,310,- 
700  gallons  daily,  an  increase  of  11.6  per  cent,  over  the  con- 
sumption of  the  previous  year.  Assuming  that  the  increase 
for  the  next  year  will  be  equal  to  that  of  last  year^  the 
consumption  will  reach  37,174,700  gallons  daily.  That  is, 
our  consumption  would  be  more  than  the  dry  years'  ca- 
pacity of  our  supply  as  at  present  developed.  It  is,  there- 
fore, evident  that,  for  the  protection  of  the  city  against  a 
probable  season  of  short  supply  of  water,  it  is  necessary  to 
begin  the  further  development  of  its  resources  at  once. 

After  authority  is  obtained  to  proceed  with  the  work  of 
building  an  additional  basin,  several  months  will  be  required 
or  necessary  investigations  and  studies  before  the  actual  con- 
struction of  a  storage-basin  can  be  proceeded  with.  The 
"work  of  construction  can,  under  the  most  favorable  condi- 
tions, be  completed  in  three  working  seasons ;  nearly  one 
season  will  be  required  for  the  preliminary  work,  and  the 
basin  should  be  allowed  to  bo  filled  one  year  before  water  is 
used  from  it ;  thus  five  years  are  requii-ed  for  the  completion, 
ready  for  use,  of  a  storage  basin. 

The  figures  below  give  the  daily  average  rates  of  consump- 
tion for  the  past  five  years  from  the  Sudbury  And  Codiitwate 
works :  — 


1884  .  .  .  25,090,500  gallons. 

1885  .  .  .  25,607,200  " 

1886  .  .  •  26,627,900 

1887  .  .  .  29,852,100 

1888  •  .  .  33,310,700  " 
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The  above  shows  an  increase  for  the  four  years  past  of 
3^.8  per  cent.  Assuming  the  same  rate  of  increased  con- 
sumption, we  should  have  in  a  daily  average  consumption 
of  about  44,250,000  gallons.  It  is  not  believed,  however, 
that  the  increase  during  this  period  will  be  at  this  rate ;  but 
a  comparison  of  the  rates  of  increase  in  the  past  five  cor- 
responding periods  shows  that  it  is  reasonable  to  expect  that 
the  increase  may  not  be  less  than  10  per  cent.  This  per- 
centage is  based  upon  the  assumption  that  it  is  safe  to  allow 
for  a  considerable  reduction  in  the  amount  of  water  wasted, 
the  waste  of  last  year  being  largely  increased  by  the  long- 
continued  cold  weather  during  the  early  months.  We  may 
anticipate  with  reasonable  certainty  that  in  1892  our  w^ater- 
works  will  bo  called  upon  to  supply  at  least  36,750,000 
gallons  daily  to  the  district  now  bupplied  by  the  Cochituate 
and  Sudbury  works ;  and  should  any  additional  territory 
now  supplied  from  other  sources  be  supplied  from  these 
works,  this  amount  would  be  proportionately  increased. 

The  capacity  of  the  additional  basin,  for  which  the  land 
has  l>een  partly  acquired,  is  4,500,000  gallons  daily,  and  it 
will  be  seen,  from  the  above,  that  even  with  the  development 
of  this  basin,  the  works,  with  no  allowance  for  possible  ad- 
ditions to  the  territory  now  supplicfl,  will  have  but  a  com- 
paratively small  surplus  capacity. 


C  — MAIN  DRAINAGE  WORKS. 

The  following  is  a  statement  of  the  condition  of  the  appro- 
priation for  Improved  Sewerage  Construction,  Jan.  1, 
18^r9:  — 

Total  appiopriations  $5,412,994  93 

Expended  to  Jan.  1,  1889.       .       .       .     5,400,795  29 


Balance  $12,199  64 

The  available  balance  is  about  $6,000  less  than  the  above, 
on  account  of  amounts  due  under  existing  contracts. 

The  construction  work  for  the  past  year  was  principally  in 
Huntington  avenue,  where  the  location  of  the  main  sewer  is 
crosseil  by  the  new  channel  for  Stony  Brook,  at  an  expense 
of  $3,162.81;  $1,521.42  was  paid  on  account  of  a  judgment 
of  the  court  in  favor  of  Lucy  Ellis,  section  4,  East  side ; 
$1,660.15  was  paid  for  the  third  edition  of  the  "History  of 
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Main  Drainage;"  $768.50  was  paid  for  a  "sludge  carrier," 
and  the  balance  of  the  expenditure  was  on  account  of  the 
work  of  the  previous  year. 

The  necessity  for  further  extension  of  the  main-sewer 
system  is  becoming  more  and  more  apparent,  and  the  out- 
look is  encouraging  for  the  adoption  in  the  near  future  of 
plans  for  the  completion  of  the  work  now  so  successftilly 
commenced  by  the  present  main-drainage  system  of  Boston. 

SURVEY  OF  SEWERS. 

An  order  was  passed  by  the  City  Council,  "  That  the  Maj'or 
be,  and  hereby  is,  requested  to  direct  the  Superintendent  of 
Sewers,  the  City  Engineer,  and  the  City  Surveyor  to  make  a 
survey  of  all  existing  sewertJ,  and  to  consider  and  report  to  the 
City  Government  the  necessity  of  new  sewers,  and  a  systematic 
plan  for  their  construction  in  the  future and  in  compliance 
with  the  following  order  of  the  Mayor,  dated  Feb.  18,  1888, 
"  In  accordance  with  an  order  passed  by  the  City  Council  and 
approved  this  date,  you  are  hereby  directed,  in  conjunction 
with  the  Superintendent  of  Sewers  and  City  Surveyor,  to 
make  a  survey  of  all  existing  sewers,  and  to  consider  and  re- 
port to  the  City  Government  the  necessity  of  new  sewers, 
and  a  systematic  plan  for  their  construction  in  the  future," 
a  meeting  of  these  officers  was  held  at  the  office  of  the  City 
Engineer,  February  20,  and  it  was  voted  to  request  the  City 
Council  for  an  appropriation  of  $40,000,  and  the  following 
communication  was  sent  to  His  ILmor  the  Mayor :  — 

Office  of  City  Engineer, 

Boston,  Feb.  20,  1888. 

Hon.  Hugh  O'Brien,  Mayor, 

Dear  Sir,  —  In  compliance  with  your  communication  of  February  Id, 
directing  the  Superintendent  of  Sewers,  the  City  Engineer,  and  the  City 
Surveyor  **  to  make  a  survey  of  all  existing  sewers,  and  to  consider  and 
report,  to  the  City  Government  the  necessity  of  new  sewers,  and  a  sys- 
tematic plan  of  their  construction  in  the  future,"  we  have  this  aay 
organized  and  voted  to  request  of  the  City  Council  an  appropriation 
of  $-10,000,  for  the  purposes  of  making  sui'veys  and  investigations  for 
that  object. 

The  necessity  of  doing  this  work  is  urgent,  and  it  will  be  the  means 
of  saving  a  large  expenmture  to  the  city  m  the  future. 

Respectfully  submitted. 


(Signed) 


SETH  PERKINS,  SupL  of  Sewers, 
WILLIAM  JACKSON,  City  Engineer. 
THOS.  W.  DAVIS,  Ciiy  Surveyor. 
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D.  — PARKS. 

For  the  purpose  of  making  this  report  a  complete  record 
of  the  work  of  this  department  the  following  statement, 
which  was  made  to  the  Park  Commissioners,  and  printed  in 
their  report  to  the  City  Council,  is  given  :  — 

The  Parkway.  —  Back  Bay  Fens. 

Excavation  of  Waterway.  —  In  the  spring,  when  the  ice 
left  the  basin,  the  work  of  removing  the  earth  dams  across 
the  channel  at  A«;assiz  Bridge  and  filling  in  the  old  channel 
across  the  Agassiz  Road  was  begun.  This  was  completed 
early  in  July. 

During  the  remainder  of  the  season,  the  dredger  has  been 
employed  in  completing  portions  of  the  channel  which  had 
previously  been  partially  excavated,  the  completion  of  the  new 
channel  under  Agassiz  Bridge  making  it  possible  to  empty 
the  southerly  part  of  the  basin,  thus  discovering  a  number 
of  places  which  were  not  down  to  grade,  and  also  showing 
a  considerable  deposit  from  the  overflow  of  Stony  Brook. 
The  dredging  has  been  carried  on  at  a  considerable  disad- 
vantage, as  a  large  part  of  the  material  had  to  be  unloaded 
from  the  scows  by  wheelbarrows,  al!  the  places  where  it 
could  be  dumped  directly  from  the  scows  having  already 
been  filled. 

Grading  of  Marsh.  —  This  work  has  been  nearly  com- 
pleted, there  being  now  about  19  acres  of  finished  surface 
between  grades  8  and  9,  less  than  one  acre  remaining  to  be 
done. 

Drainage.  —  Drains  have  been  built  in  Charlesgate  East, 
Charlesgate  West,  and  Agassiz  Road.  The  drains  in  Charles- 
gjite  East  discharge  into  the  common  sewer,  and  other  dmins 
discharge  as  described  in  the  report  for  1887. 

Roadways  J  Walks^  and  Rides. — April  9  a  contract  was 
made  with  the  B.  &  A.  R.R.  Co.  for  delivering  gravel. 
Most  of  this  was  used  for  completing  the  grading  oF  Agassiz 
Road,  and  of  Audabon  Road  from  Agassiz  Road  to  its  junction 
with  the  Fenway,  the  balance  being  deposited  on  the  southerly 
part  of  the  Fenway.  This  work  was  completed  August  9, 
and  there  were  delivered  47,745  cubic  yards  of  gravel,  at 
$0.57  per  cubic  yard. 

On  February  28  a  contract  was  made  with  Albert  A.  and 
James  O.  Libby  for  furnishing  curbstone  for  that  portion  of 
the  Parkway  between  Beacon  street  and  the  Boston  &  Albany 
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Railroad.  There  were  delivered  3,407^2-1''^®*^''  ^^^^  curb- 
stone, at  $1.59  per  linear  foot. 

A  contract  was  made  with  John  Shields  for  furnishing 
paving-blocks,  under  which  he  dejivercd  60,518  blocks,  at 
$44.37  per  M. 

The  roaiiways  and  walks  on  the  Parkway  north  of  and  in- 
cluding the  Agassiz  Road  left  incompleted  last  season  have 
been  graded  and  macadamised  in  the  same  manner  as  was 
described  in  the  last  annual  report,  the  curbstones  have  been 
set  and  the  gutters  paved,  so  that  this  portion  of  the  Parkway 
is  entirely  completed,  excepting  the  planting  of  trees  upon 
the  borders  of  a  portion  of  the  drives,  and  the  providing  of 
some  system  of  lighting. 

In  addition  to  the  above,  about  1,700  linear  feet  of  Audu- 
bon Road  southerly  from  Agassiz  Road,  has  been  sub-graded 
in  readiness  for  setting  the  curbstone  and  macadamizing  the 
roadway. 

Agassiz  Bridge.  — This  bridge,  which  was  fully  described 
in  the  last  annual  report,  was  completed  in  February  with 
the  exception  of  the  parapet  ^ull,  which  it  is  thought  best 
to  leave  until  the  back-filling  has  settled. 

Giading  of  Slopes^  Loaming^  q,7id  Planting.  — This  work 
has  been  continued  during  the  season,  and  there  is  a  large 
area  ready  to  be  planted  in  the  spring.  The  slopes  between 
Agassiz  and  Audubon  Roads  and  the  basin,  the  lar<?e  island 
in  the  southerly  portion  of  the  basin,  and  the  mounds  on  the 
marsh  near  by,  are  ready  for  planting,  and  a  largiB  amount 
of  grading  has  also  been  done  on  the  slope  between  the  Fen- 
way and  the  basin. 

On  June  13  a  contract  was  made  with  the  Metropolitan 
Construction  Company,  under  which  they  have  deposited  on 
the  slopes  of  the  Fenway  8,538  cubic  yards  of  earth,  at  $0.40 
per  cubic  yard. 

The  Sewer  Department  has  also  deposited  a  large  amount 
of  earth  excavated  from  the  new  channel  of  Stony  Brook  on 
the  Fenway  and  adjoining  slopes. 

The  following  table,  giving  some  of  the  items  of  work 
completed  on  the  Parkway  at  Back  Bay  to  date,  may  be  of 
interest.  A  great  deal  of  unGnished  work  which  has  been 
done  on  other  portions  of  the  Parkway,  much  of  which  is 
very  near  completion,  is  not  contiiiued  in  the  table  :  — 
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Percontage  of  whole 
amoant  to  be  done. 


1  lAR  000  ft 

Shore  coinpleted      •  • 

23,000  lin.  ft. 

90 

Marsh                    •       •  • 

817,000  sq.  ft. 

95 

Driveway  completed 

41,000  sq.  yds. 

47 

Walks 

16,000  sq.  yds. 

30 

Eide 

3,000  sq.  yds. 
18,900  lin.  ft. 

23 

Curbing  completed  . 

50 

Gutters 

9,200  sq.  yds. 

45 

Area  covered  with  loam  com 

• 

pleted  ..... 

701,000  sq.  ft. 

51 

Area  planted  with  loam  com- 

pleted ..... 

512,000  sq.  ft. 

37 

In  addition  to  the  above,  there  have  been  built  4,663  linear 
feet  of  drains,  6  man-holes,  and  55  catch-basins. 


Arnold  Arboretum. 

The  work  of  construction  done  during  the  post  year  has 
been  con6ned  to  the  planting  of  the  slopes  of  the  driveway 
to  the  top  of  Bussey  Hill,  where  they  are  included  within  the 
city's  reservation. 

Some  slight  repairs  have  also  been  made  on  the  drives  and 
walks. 

Franklin  Park. 

DHves  and  Walks.  — The  Glen,  Pierpont,  and  Playstead 
Boads,  together  with  a  section  of  the  Greeting  to  connect 
the  two  latter,  and  the  entrances  from  Walnut  avenue,  have 
been  completed. 

The  walks  adjoining  these  roads  have  also  been  completed 
with  the  exception  of  a  short  length  in  the  rear  of  the  Shelter 
building.  Glen  Lane,  for  a  length  of  about  2,400,  and  the 
circuit-drive  in  the  Country  Park,  for  a  length  of  about  3,000 
feet,  have  been  graded. 

On  March  24  a  contract  was  made  with  S.  &  R.  J.  Lom- 
bard for  furnishing  paving-blocks,  and  111,106  blocks  were 
delivered,  at  $48  per  M. 

The  Overlook.  —  The  wall  has  been  entirely  completed  and 
the  face  of  it  planted.  Seats  have  been  constructed  of  stone 
and  covered  with  oak  slats.  The  walk  and  the  steps  leading 
from  the  driveway  have  been  finished,  and  four  rustic 
drinking-fountains  have  been  built  of  the  stone  found  upon 
the  park. 

The  Shelter,  —  This  building  is  nearly  completed,  the 
excavation,  the  foundations,  the  masonry  side-walls,  the 
chimneys  above  the  roof,  and  the  outside  steps  having  been 
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constructed  by  the  park  force,  while  the  carpenter-work 
has  been  done  by  contract,  under  the  direction  of  the 
City  Architect.  All  the  exposed  masonry  is  of  field  stone, 
laid  so  as  to  show  weather-worn  and  mossy-faces.  The 
remainder  of  the  building  is  covered  with  rived  cypress 
shingles. 

Playstead  Ghreen. — The  grass-seed  sown  in  the  fall  of 
1887  has  produced  a  fine  turf,  the  care  of  which  has  required 
considerable  labor,  the  grass  having  been  kept  cut  short  by 
means  of  lawn-mowers. 

A  flag-staflf,  consisting  of  a  single  stick  105  feet  in  length, 
has  been  erected.  It  stands  upon  a  ledge,  in  about  the 
centre  of  the  green,  and  rests  upon  a  cast-iron  foot  bolted 
to  the  ledge,  the  staff  being  supported  laterally  by  three 
wire-roj^  guys  attached  to  anchor-bolts  set  in  the  rock. 

Gateways. — At  the  entrance  to  the  Country  Park,  from 
the  Playstead  district,  it  is  designed  to  have  gates  for  closing 
this  part  of  the  park  at  night.  Plans  for  these  gateways 
were  prepared  by  Messrs.  Walker  &  Best,  architects.  There 
will  be  four  wrought-iron  gates,  two  for  the  driveway  and 
one  for  each  of  the  footpath  entrances,  which  will  run  upon 
tracks  laid  across  the  driveway  and  walks.  When  the 
Country  Park  is  open,  these  gates  will  be  run  into  chambers 
of  rustic  masonry,  which  have  been  built  for  that  purpose. 
Adjoining  the  gateway,  about  230  feet  of  retaining-wall  have 
been  built  on  the  line  of  Glen  Lane. 

EllicoU  Arch,  —  The  circuit  drive  will  cross  a  footpath 
leading  from  the  entrance  at  the  junction  of  William  street 
with  Forest  Hill  street  upon  an  arch  of  masonry.  Work 
upon  this  arch  was  begun  in  midsummer,  but  was  discon- 
tinued when  the  force  was  needed  on  other  work. 

The  work  has  recently  been  resumed,  and  the  arch  will  be 
completed  early  next  season. 

The  following  tables  give  some  of  the  items  of  the  work 
which  has  been  completed  to  date.  As  is  the  case  in  the 
statement  given  in  reference  to  the  Parkway,  a  large  amount 
of  work  has  been  done  which  cannot  be  stated  in  figures ; 
such  as  clearing  of  grounds  of  trees  and  rocks,  grading  of 
grounds  which  have  not  as  yet  been  finished,  etc. :  — 

Driveways   27,225  sq.  yds. 

Walks   20,000  «« 

Gutters  paved   4,923  ** 

6-in.  water-pipe  laid        ....  3,000  lin.  ft. 

Hydrants   3 

Drinking-fountains   4 
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2-fl.  brick  drain 

519  lin.  ft. 

18-in.  pipe    *«       .       .  • 

.  1,233 

15.in. 

983 

12-in. 

805 

10-in. 

989  •* 

8-in. 

.     3,087  ** 

4-iD.  agricultural  tile  drain 

900 

S-in.        **          "  ** 

.     1,200  ** 

2.in.  an 

.  9,500 

Total  drains     .       •       .       .  19,140  lin.  ft. 

Man-holes   13 

Catch'basins  and  inlets     ...  50 


The  area  of  ground  graded  and  planted  or  seeded,  and 
not  included  in  above  table,  is  34  acres. 


Marine  Pare. 

Iron  Pier.  —  Tlie  building  of  the  iron  pier  was  suspended, 
on  account  of  unfavorable  weather,  from  January  15  to  Feb- 
ruary 20,  from  which  latter  date  the  work  was  continued  till 
November  7,  when  the  work  called  for  under  the  contract  of 
July  11,  1887,  was  completed. 

The  connection  between  the  temporary  wooden  pier  and 
the  iron  pier  was  completed  October  13,  and  the  iron  railings 
and  lamp-posts  were  finished  and  in  place  December  8. 

The  completed  portion  of  the  iron  pier  was  opened  to  the 
public  on  December  2. 

The  total  length  of  the  seventeen  spans  of  pier  now  com- 
pleted is  1,049.75  feet,  and  the  four  additional  spans  con- 
tracted for  October  20  will  increase  the  length  to  1,296.75 
feet. 

Curbstone.  —  On  April  18  a  contract  was  made  with  the 
Lanesville  Granite  Company  for  furnishing  an  ornamental  curb 
to  be  set  on  the  line  between  the  park  and  Q  street.  This 
contract  was  completed  October  17,  and  there  were  furnished 
1,390J  lin.  ft.  of  curbstone  at  $2.75  per  foot.  The  stones 
have  been  set,  and  a  small  amount  of  grading  done  back  of 
them. 

In  August  a  new  and  larger  service-pipe  was  laid  to  con- 
nect the  refectory  building  with  the  main  water-pipe,  the  old 
pipe  not  having  sufficient  capacity  to  supply  the  increased 
demand  for  water  due  to  the  putting  in  of  additional 
fixtures. 
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Wood  Island  Park. 

The  only  work  done  upon  this  park  during  the  year  has 
been  the  construction  of  the  iron  bridge  over  the  Boston, 
Revere  Beach,  &  Lynn  Railroad.  This  was  completed,  with 
the  exception  of  the  railing,  on  September  25,  and  the  railing 
was  completed  in  November.  The  approaches  to  the  bridge 
have  been  graded. 


Charles  River  Embankment. 

In  February  the  old  buildings  adjoining  the  West  Boston 
Bridge  were  removed,  and  in  April  the  Paving  Department 
completed  the  removal  of  their  buildings.  The  work  of 
grading  the  park  grounds  has  been  completed,  the  areas  for 
planting  have  been  covered  with  loam  and  fertilized,  and  the 
drainage  has  been  completed.  An  iron  railing  has  been 
erected  on  the  Embankment  wall,  with  lamp-posts  about  50 
feet  apart,  and  gas-pipes  connecting  with  the  mains  of  the 
Boston  Gas  Light  Company  have  been  laid  to  these  lamp- 
posts. An  iron  fence  has  been  erected  around  the  gymnastic 
grounds  at  the  northerly  end  of  the  Embankment,  and  these 
gi'onnds  have  been  prepared  for  their  intended  use  with  the 
exception  of  the  erection  of  some  apparatus. 

The  filling  of  the  embankment  has  been  extended  under 
the  West  Boston  Bridge  by  a  sloping  bank  protected  by  rip- 
rap. This  was  done  to  prevent  the  thrust  of  the  filling  from 
moving  the  bridge.  The  gravel  used  was  dredged  from 
Charles  river.  The  work  was  done  by  John  T.  Scully,  at  a 
cost  of  $2,598.77,  and  was  completed  in  October. 

Gravel  walks  have  been  made  wherever  called  for  by  the 
plans.  It  is  not  thought  best  to  construct  expensive  walks 
at  present,  as  the  ground  has  been  but  recently  filled,  and  is 
liable  to  considerable  settlement. 

The  following  table  gives' a  statement  of  the  work  com- 
pleted ;  — 


Area  of  ground  covered  with  loam  in  readi- 
ness for  planting  . 
Area  of  walks  completed  . 
Area  of  gymnastic  ground  . 
Drains  laid 
Man-holes  built 
Catch- basins 
Iron  railing  on  sea-wall 
Lamp-posts  " 

Iron  fence  around  gymnastic  ground 


ft. 
ft. 
ft. 
ft. 


262,000  sq. 
109,000  sq, 
65,000  sq. 
1,220  liu 
10 
17 

2,250  lin 
52 

1,184  lin.  ft 


ft. 
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Muddy  River  and  Stony  Brook  Covered  Channels. 

ExauiinatioDs  have  been  made  of  these  channels  from  time 
to  time,  and  the  portions  of  each  where  the  foundation  is  in 
moving  mud  will  have  to  be  rebuilt  or  strengthened  by  inside 
bracing.  A  portion  of  the  Muddy  River  conduit  is  tempo- 
rarily strengthened,  as  described  in  last  year's  report. 

The  table  showing  the  widths  of  draw-openings  in  the 
bridges  over  tide-water  in  this  city  is  given  in  the  Appendix. 
The  openings  have  all  been  remeasured  for  this  report. 

WILLIAM  JACKSON, 

City  Engineer. 
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E.  S.  Chesbrough,  M.  Am.  Soc.  C.  E.,  Nov.  18,  1850,  to  Oct.  1, 
1855.1 

James  Slade,  Oct.  1,  1855,  to  April  1,  1863.' 

N.  Henry  Crafts,  April  1,  1868,  to  Nov.  25,  1872. 

Joseph  P.  Davis,  M.  Am.  Soc.  C.  E.,  Nov.  25,  1872,  to  March 
20,  1880.' 

Henrt  M.  Wightman,  M.  Am.  Soc.  C.  E.,  April  5,  1880,  to  April 
8,  1885.* 

William  Jackson,  M.  Am.  Soc.  C.  E.,  April  21,  1885,  to  present 
time. 

1  Died  Aagnst  18, 1886.  «  Resigned  March  20, 1880. 

>  Died  Augast  25, 1882.  *  Died  April  5, 1886. 
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CITT  ENGINEER'S  REPORTS,  1868-1888.' 


Yew.. 

Doc. 

Tear. 

Doc. 

Year. 

Doe. 

1868   

23 
U 
15 
23 
20 
19 
24 

1877  

15 
20 
22 
33 
25 
52 

1883  

53 
55 
54 
41 
38 
39,  117 

1869-70   

1878   

1884  

1871  

1879  

CONTENTS  CITT  ENGINEER'S  REPORTS, 

1868-1888. 


SUBJKCT. 

Year. 

Doc. 

Pago. 

A  dams-street  bridge  (over  0.  C.  R.R.)  

1885 

54 

23 

(1 

(1 

II 

II 

1886 

41 

20 

II 

II 

II 

CI 

1887 

38 

16 

Adams-street  survey 

1868 

22 

29 

1874 

20 

15 

(( 

i<  1 

1875 

19 

12 

c« 

II  c 

1876 

24 

8 

It 

II  { 

1877 

15 

37 

i( 

l{  1 

1878 

20 

35 

CI 

II  1 

1879 

22 

34 

(« 

II  1 

1880 

33 

27 

t« 

II  1 

1881 

25 

27 

Agassiz  bridge  (in  B.  B.  Fens)  . . . 

1888 

89 

33 

(i 

It  11 

II 

1888 

117 

5 

Albany- street  bridge 

(over  B.  &  A. 

R.R.)  

1868 

22 

21 

II 

II 

It 

II 

II 

1870 

14 

37 

II 

11 

i« 

II 

II 

1871 

15 

69 

ii 

<l 

c< 

t< 

l( 

1878 

23 

46 

II 

II 

<i 

IC 

II 

1874 

20 

35 

II 

II 

cc 

II 

II 

1876 

19 

38 

II 

II 

<l 

II 

l< 

1876 

24 

32 

II 

«c 

<l 

II 

II 

1877 

15 

24 

II 

II 

II 

(1 

II 

1878 

20 

26 

<i 

II 

II 

II 

II 

1879 

22 

22 

i< 

II 

u 

14 

II 

1880 

33 

17 

II 

II 

II 

II 

It 

1881 

25 

16 

i( 

II 

II 

II 

II 

1882 

52 

19 

^  The  datcB  given  are  for  the  year  in  which  the  document  was  publlBhed. 


Digitized  by  Google 


Appendix. 


75 


SUVXCT. 

Year 

Page. 

Albanj-slreel  bridge  (oyer 

B.  ft  A.  R.R.) 

1883 

53 

19 

{( 

•( 

il 

II 

IC 

1884 

55 

19 

•< 

tt 

II 

II 

II 

1885 

54 

22 

•c 

tt 

11 

il 

<l 

1886 

41 

18 

<i 

tt 

II 

IC 

CI 

1887 

88 

14 

(1 

tt 

II 

11 

II 

1888 

89 

14 

il 

tt 

il 

II 

11 

1888 

117 

15 

Albany-street  bridge  (over 

1870 

14 

99 

•< 

li 

it 

ti 

II 

1871 

15 

54 

iC 

II 

•  1 

CI 

II 

1878 

23 

88 

ti 

II 

II 

CI 

1. 

9A 

ti 

II 

IC 

CI 

IC 

1875 

19 

19 

C( 

il 

ii 

II 

II 

1876 

24 

12 

C{ 

il 

II 

II 

il 

1877 

15 

8 

14 

II 

ii 

il 

cc 

1878 

20 

8 

iC 

II 

II 

cc 

CI 

1879 

22 

7 

Albany-Street  pipe-yard  sea-wall. . 

1888 

89 

24 

Albany  -street  wall .  . . 

1868 

22 

12 

Alford-street  sea-wall. 

1881 

25 

17 

ii 

1882 

52 

20 

A\ffm  

1880 

33 

27 

Army  and  navy  monument 

1875 

19 

48 

Arnold  Arboretum,  P. . 

1884 

55 

52 

it 

«i 

1885 

54 

51 

it 

ii 

1887 

38 

30 

ti 

II 

1888 

89 

34 

1878 

20 

38 

Ashland-street  bridge  (over  B.  ft  P.  R.R.) 

1875 

19 

19 

« 1 

it 

ii 

il 

1876 

24 

18 

« 

11 

il 

II 

IC 

1877 

15 

8 

<« 

II 

il 

il 

II 

1878 

20 

8 

« 

II 

II 

cc 

II 

1879 

22 

7 

(( 

il 

II 

il 

II 

1880 

88 

7 

It 

Ii 

II 

II 

11 

1881 

25 

7 

It 

II 

II 

11 

il 

1882 

52 

8 

(1 

il 

il 

II 

II 

1883 

53 

7.  19 

(< 

II 

II 

II 

IC 

1884 

55 

7 

(« 

II 

Ii 

II 

II 

1885 

54 

8 

<( 

II 

Ii 

iC 

li 

1886 

41 

9 

a 

II 

il 

11 

II 

1887 

88 

6 

{« 

II 

II 

11 

CC 

1888 

39 

6 

<i 

II 

11 

II 

IC 

1888 

117 

6 

Ashmont-street  bridge  (over  0.  C.  R.R.) 

1884 

55 

20 

Athens-street  bridge  (over  N.  Y.  &N.  £.  R.R.)  

1875 

19 

20 

(< 

il 

II 

Ii 

il 

ii 

1876 

24 

13 

CI 

II 

II 

II 

11 

II 

1877 

15 

8 

<c 

II 

11 

IC 

\t 

li 

1878 

20 

8 

tt 

II 

CI 

CI 

tt 

II 

1879 

22 

7 

tt 

II 

IC 

il 

tt 

CI 

1880 

33 

7 

tl 

II 

IC 

II 

Ci 

CI 

1881 

25 

7 

it 

II 

II 

CI 

II 

II 

1882 

52 

8 

ii 

II 

II 

II 

il 

tl 

1883 

53 

8 

il 

II 

ii 

II 

II 

Ci 

1884 

55 

7 

(( 

II 

II 

II 

•i 

II 

1885 

54 

8 

l{ 

11 

IC 

II 

II 

li 

1886 

41 

9 

(< 

II 

•c 

II 

il 

il 

1887 

38 

7 

iC 

II 

11 

li 

il 

II 

1888 

39 

6 

4C 

II 

IC 

II 

CI 

cc 

1888 

117 

5 

Atlantic-avenne  filling 

1871 

15 

42 
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Subject. 


Atlantic-avenue  retaining  wall  near  Russia  wharf. 

soundings  

**  sea-wall  

**  sidewalk  


survey 


Jack  Bay :  — 


Bridges . 
Fens . . . 
filling  . . 


improvement . 
park   


Basins,  Water-Works :  — 

Nos.  2,  8,  4  

Basin  No.  4  

Basin  1  dam  

<<    2  "   

«<    8  "   

"    2  shallow  flowage  

*»    8      **  ♦*   

*«    8      **  **   

(4       ^  (I  t( 

Beachmont  avenue  

Beacon- en  trance  bridge :  — 

(B.  B.  Fens,  over  B.  &  A.  R.R.). 


Beacon-hill  high-service  W.W. 

Beacon  street   

**        **     raising  grade 
**        **        **     pipe  ... 


Beacon  street  and  Brookline  avenue   

Beacon-street  bridge  (over  B.  &  A.  R.R.)  


Beacon-street  bridge  (over  outlet  of  B.  B.  Fens  pond ; 

see,  alsOf  Mill-dam  bridge) 


Year. 

Doc. 

Page. 



1875 

19 

41 

1870 

14 

9 

1871 

15 

41 

1883 

63 

20 

1885 

54 

24 

1870 

14 

9 

1873 

23 

26 

1888 

39 

81 

1882 

52 

43 

1883 

63 

48 

1884 

55 

48 

1885 

54 

49 

188G 

41 

46 

1886 

41 

46 

1887 

88 

30 

1879 

22 

24 

1885 

54 

49 

1884 

55 

82 

1885 

64 

84 

1879 

22 

85 

1880 

33 

29 

1880 

38 

30 

1884 

55 

no 

1884 

55 

82 

1887 

38 

18 

1886 

41 

24 

1888 

39 

17 

1882 

62 

46 

1883 

63 

8,  48 

1884 

65 

7,  60 

1885 

54 

8 

1886 

41 

9 

1887 

88 

7 

1888 

39 

6 

1888 

117 

6 

1871 

15 

19 

18H3 

53 

25 

1887 

38 

16 

1887 

38 

22 

1888 

89 

24 

1885 

64 

24 

1«73 

23 

86 

1885 

64 

8,  8 

1886 

41 

9 

1887 

.  38 

7 

1888 

39 

7 

1888 

117 

6 

1881 

26 

18 

1882 

62 

8 

1883 

63 

8 

1884 

56 

8 

1885 

54 

8 

1886 

41 

9 

1887 

38 

7 
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SUBJBOT. 

Tear. 

Doc. 

Page. 

Beacon-street  bridge  (over  outlet  of  D.  B.  Fens  pond ; 

Meet  a/50,  Mill-dam  bridge) 

IfiAA 
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€t 
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II  44 

looo 
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ill 
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1880 

oo 

91 
£  1 

OS 
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1Q 

l9 

Beacon -Street  and  Commonweahh  avenue  bridges  

1882 

52 

Beech-street  bridge  (over  B.  &  P. 

R.R.)  

1878 

20 

27 
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CITY  ENGINEER, 

FOB  THE  YEAR  1889. 


Office  of  the  City  Engineer,  City  HLvll, 

Boston,  Jan.  15,  1890. 

To  the  Honorable  City  Council:  — 

In  compliance  with  the  seventh  section  of  the  ordinance 
relating  to  the  Engineer's  Department,  the  following  report 
of  the  expenses  and  operations  of  the  department  for  the 
year  1889  is  respectfully  submitted  :  — 

The  duties  of  the  City  Engineer  may  be  classified  under 
the  following  heads  :  — 

A.  — Those  pertaining  to  the  City  Engineer's  Department 
proper,  which  consist  in  examination  and  supervision  of 
structural  repairs  of  bridges ;  in  designing  and  superintend- 
ing the  construction  of  new  bridges,  retaining-walls,  city 
whan^es,  etc.,  and  in  miscellaneous  engineering  work  called 
for  by  the  City  Council.    (^City  Engineer's  Department.) 

B.  —  Superintendence  ot  the  Sudbury-river,  Cochituate, 
and  Mystic  Water- Works,  including  charge  of  new  construc- 
tions for  these  works.  (Water-Works.) 

C.  — Charge  of  the  construction  of  a  system  of  inter- 
cepting and  outlet  sewers.  (Improved  Sewerage,  or  Main 
Drainage.) 

D.  —  Charge  of  the  engineering  work  in  connection  with 
the  Back-Bay  and  other  proposed  parks.  (Parks.) 
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The  expenses  incurred  under  the  head  C  are  paid  wholly 
from  a  special  appropriation. 

A.— aTY  ENGINEER'S  DEPARTMENT. 
The  following  is  a  statement  of  engineering  expenses  from 


January  1,  1889,  to  January  1,  1890  :  — 

Amount  expended  from  department  appropria- 
tion for  1888-89    $10,203  64 

Amount  expended  from  department  appropria- 
tion for  1889-90    25,407  22 


Total   $35,610  86 

Condition  of  department  appropriation :  — 

Amount  of  appropriation  for  financial  year 

1889-90    $35,000  00 

Amount  expended  to  January  1,  1890   .       .  25,407  22 


Unexpended  balance,  January  1,  1890    .      $9,592  78 

Classification  of  Expenses. 

Salaries  of  City  Engineer,  assistants,  draughts- 
men, transitmen,  levellers,  rodmen,  etc.     .    $32,152  12 
Engineering  instruments  and  repairs  of  same  .  478  15 

Drawing-paper,  and  all  materials  for  making 

plans   327  35 

Stationery,  printing-stock,  note-books,  post- 
age, etc   293  56 

Reference  library,  binding  books,  and  photo- 
graphs of  works   622  59 

PrSiting      .   193  60 

Travelling  expenses  (including  horse-keeping, 

repairs  on  vehicle,  etc.)    ....  587  64 

Telephone  service  .       .       .       .  126  00 

Furniture  cases  for  plans  and  books,  etc.       .  419  00 

Blue-process  printing  118  48 

Incidental  expenses,  and  all  other  small  sup- 
plies   292  37 


Total  $35,610  86 


The  number  of  persons  employed  and  paid  from  the  de- 
partment appropriation  was,  on  the  1st  of  January,  1889, 
21 ;  the  present  number  (including  the  City  Engineer)  is  20. 
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The  operations  of  the  department  for  the  year,  together  with 
such  general  information  relating  to  the  various  works  and 
structures,  finished  and  in  progress,  as  is  thought  to  be  of 
interest,  are  given  in  the  following  statements :  — 

BRIDGES. 

In  accordance  with  Section  5,  Chapter  18,  of  the  Revised 
Ordinances,  the  estimates  of  cost  of  repairs  submitted  by  the 
Superintendent  of  Bridges  has  been  revised  and  reported 
upon,  and  structural  repairs  required  have  been  ordered  and 
supervised. 

As  required  by  Section  4  of  the  above,  examinations  have 
been  made  of  all  highway  bridges  within  the  city  limits,  and 
the  usual  routine  work  of  superintending  the  repairs  made 
by  the  Bridge  Department  upon  those  in  its  charge  has  been 
done. 

List  op  Bridges  Inspected. 

Five  bridges  have  been  added  to  the  list  this  year, 
namely :  — 

Bolton-street  Bridge,  over  N.  Y.  &  N.  E.  Railroad;  By- 
ron-street Bridge,  over  Boston,  Revere  Beach,  &  Lynn  Rail- 
road ;  Cottage-street  Foot-bridge,  over  flats.  East  Boston ; 
Leyden-street  Bridge,  over  Boston,  Revere  Beach,  &  Lynn 
Railroad  on  Breed's  Island;  and  Harvard  Bridge,  over 
Charles  river. 

In  the  list,  those  signed  with  an  asterisk  are  over  navigable 
waters,  and  are  each  provided  with  a  draw. 

I.  —  Bridges  wholly  supported  by  Boston. 
Agassiz  road,  in  Back  Bay  Fens. 

Ashland  street.  Ward  23,  over  Boston  &  Providence 
Railroad. 

Athens  street,  over  New  York  &  New  England  Railroad. 
Beacon  Entrance,  Back  Bay  Fens,  over  Boston  &  Albany 
RaUroad. 

Beacon  street,  over  outlet  to  Back  Bay  Fens. 
Beacon  street,  over  Boston  &  Albany  Railroad. 
Berkeley  street,  over  Boston  &  Albany  Railroad. 
Berkeley  street,  over  Boston  &  Providence  Railroad. 
Blakemore  street,  over  Boston  &  Providence  Railroad, 
Ward  23. 

Bolton  street,  over  New  York  &  New  England  RaUroad. 
Boylston  street,  in  Back  Bay  Fens. 
Boylston  street,  over  Boston  &  Albany  RaUroad. 
•Broadway,  over  Fort  Point  Channel. 
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•Broadway,  over  Boston  &  Albany  Eailroad. 
Brookline  avenue,  over  Boston  &  Albany  Railroad. 
Byron  street,  over  Boston,  Revere  Beach,  &  Lynn  Rail- 
road. 

*Charles  river,  from  Boston  to  Charlestown. 

*Chelsea  (south),  over  South  Channel,  Mystic  river. 

^Chelsea  street,  from  East  Boston  to  Chelsea. 

Columbus  avenue,  over  Boston  &  Albany  Railroad. 

^Commercial  point,  or  Tenean,  Ward  24. 

Commonwealth  avenue,  in  Back  Bay  Fens. 

^Congress  street,  over  Fort  Point  Channel. 

Cottage-street  foot-bridge,  over  Flats,  East  Boston. 

Dartmouth  street,  over  Boston  &  Albany  and  Boston  & 
Providence  Railroads. 

*Dover  street,  over  Fort  Point  Channel. 

^Federal  street,  over  Fort  Point  Channel. 

Ferdinand  street,  over  Boston  &  Albany  Railroad. 

Franklin-street  foot-bridge,  over  Boston  &  Albany  Railroad. 

Huntington  avenue,  over  Boston  &  Albany  Railroad. 

Ley  den  street,  over  Boston,  Revere  Beach,  &  Lynn  Rail- 
road. 

Linden  Park  street,  over  Stony  brook. 
*Malden,  from  Charlestown  to  Everett. 
•Meridian  street,  from  East  Boston  to  Chelsea. 
*Mt.  Washington  avenue,  over  Fort  Point  Channel. 
Neptune  road,  over  Boston,  Revere  Beach,  &  Lynn  Rail- 
road. 

Newton  street,  over  Boston  &  Providence  Railroad. 
Public  Garden  foot-bridge. 

Shawmut  avenue,  over  Boston  &  Albany  Railroad. 
Swett  street,  east  of  New  York  &  New  England  Railroad. 
Swett  street,  west  of  New  York  &  New  England  Railroad. 
*  Warren,  from  Boston  to  Charlestown. 
West  Chester  Park,  over  Boston  &  Albany  Railroad. 
West  Chester  Park,  over  Boston  &  Providence  Railroad. 
West  Rutland  square  foot-bridge,  over  Boston  &  Provi- 
dence Railroad. 

Winthrop,  from  Breed's  Island  to  Winthrop. 

II.  —  Bridges  op  which  Boston  supports  the  Part 
WITHIN  ITS  Limits. 

^Cambridge  street,  from  Brighton  to  Cambridge. 
Central  avenue,  from  Ward  24  to  Milton. 
^Chelsea  (north),  from  Charlestown  to  Chelsea. 
*Essex  street,  from  Ward  25  (Brookline)  to  Cambridge. 
*Granite,  from  Dorchester,  Ward  24,  to  Milton. 
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Longwood  avenue,  from  Ward  22  to  Brookline. 
Mattapan,  from  Ward  24  to  Milton. 
Milton^  from  Ward  24  to  Milton. 
*Neponset,  from  Ward  24  to  Quincy. 
*North  Beacon  street,  from  Brighton  to  Watertown. 
*North  Harvard  street,  from  Brighton  to  Cambridge. 
Spring  street,  from  West  Roxbury  to  Dedham. 
•Western  avenue,  from  Brighton  to  Cambridge. 
•Western  avenue,  from  Brighton  to  Watertown. 

in. — Bridges  or  which  Boston  pays  a  Part  op  the 
Cost  of  Maintenance. 

Albany  street,  over  Boston  &  Albany  Railroad. 
•Canal,  from  Boston  to  Cambridge. 
Dorchester  street,  over  Old  Colony  Railroad. 
•Harvard,  from  Boston  to  Cambridge. 
•Prison  Point,  from  Charlestown  to  Cambridge. 
•West  Boston,  from  Boston  to  Cambridge. 

IV.  —  Bridges  supported  by  Railroad  Corporations. 

Isi.  — Boston  (&  Albany  Railroad. 

Commonwealth  avenue,  Brighton. 
Harrison  avenue. 
Market  street,  Brighton. 
Tremont  street. 
Washington  street. 

2d.  —  Boston  &  Maine  Jiadroady  Western  Division. 

Mystic  avenue. 
Main  street. 

3d.  — Boston  <&  Maine  Railroad^  Eastern  Division. 

Mystic  avenue. 
Main  street. 

4th.  —  Boston^  Revere  Beachy  <&  Lynn  Railroad. 
Everett  street. 

5th.  —  Jfew  York  <&  New  England  Railroad. 

Broadway. 
Dorchester  avenue. 
Fifth  street. 

Forest  Hills  avenue,  Ward  24. 
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Fourth  street. 

Harvard  street,  Ward  24. 

Norfolk  " 

Norfolk 

Second  street. 

Silver  street. 

Sixth  street. 

Third  street. 

Washington  street,  Ward  24. 

6th.  —  Old  Colony  Railroad. 

Adams  street. 

Ashmont  street  and  Dorchester  avenue. 
Cedar  Grove  Cemetery. 
Conamercial  street. 
Savin  Hill  avenue. 

7th.  —  Old  Colony  Railroad^  Ptovidence  Division. 

Beech  street,  Ward  23. 

Belle vue  street,  Ward  23. 

Canterbury  street,  Ward  23. 

Centre  street,  or  Hog  Bridge,  Ward  23. 

Centre  and  Mt.  Vernon  streets.  Ward  23. 

Dudley  avenue.  Ward  23. 

Park  street.  Ward  23 

Recapitulation. 

I.  Number  wholly  supported  by  Boston  .  .  .46 
n.    Number  of  which  Boston  supports  the  part  within 


its  limits      .......  14 

ni.    Number  of  which  Boston  pays  a  part  of  the  cost 

of  maintenance   6 

IV.    Number  supported  by  railroad  corporations :  — 

1.  Boston  &  Albany   5 

2.  Boston  &  Maine,  Western  Division    ...  2 

3.  Eastern  Division     ...  2 

4.  Boston,  Revere  Beach,  &  Lynn  .       .       .       .  1 

5.  New  York  &  New  England        .       .       .  .13 

6.  Old  Colony   5 

7.  Providence  Division       ...  7 

Total  number   101 
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I.  —  BRIDGES  WHOLLY  SUPPORTED  BY  BOSTON. 
Agassiz-road  Bridge  in  Back  Bay  Fens. 

This  is  a  new  bridge,  built  in  1887,  of  brick  and  stone 
masonry,  and  was  opened  to  the  public  on  Oct.  2,  1888. 
It  is  maintained  by  the  Park  Department,  and  is  in  good 
<  condition. 

r 

ASHLANO-STREET   BrIDGE    (oVER   BoSTON   &  PROVIDENCE 

Railroad,  Ward  23). 

The  present  structure  is  of  iron,  and  was  built  in  1875. 
The  iron-work  and  fences  should  be  painted ;  otherwise  it  is 
in  good  condition. 

Athenshstreet  Bridge   (over  New  York  &  New 
England  Railroad)  . 

This  is  an  iron  bridge,  and  was  built  in  1874. 
It  is  very  rusty ;  it  should  be  stripped,  painted,  and  wood- 
work renewed. 

Beacon-entrance  Bridge  (in  Back  Bay  Fens,  over 
Boston  &  Albany  Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1881-82. 
It  is  maintained  by  the  Park  Department,  and  is  in  good 
condition.    It  has  been  painted. 

4 

Beacon-street  Bridge  (over  Outlet  op  Back  Bay). 

This  is  an  iron  bridge,  built  in  1880-81,  and  is  in  good 
condition. 

Beacon-street  Bridge  (over  Boston  &  Albany 
Railroad)  . 

This  is  an  iron  bridge ;  it  was  built  in  1884-85,  and  was 
widened  in  1887-88. 

It  has  been  painted,  and  is  in  good  condition. 

Berkeley-street  Bridge  (over  Boston  &  Albany 
Railroad)  . 

This  is  an  iron  bridge.    It  was  built  by  the  Boston  Water 
Power  Company,  and  was  accepted  by  the  city  in  1869. 
Slight  repairs  have  been  made,  but  the  bridge  is  on  an 
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important  cross  street  and  is  not  fit  for  iti  place.  Its  construc- 
tion is  too  light,  and  it  should  be  rebuilt  with  new  abutments. 

Berkeley-street  Bridge  (over  Boston  &  Providence 

Railroad)  . 

This  is  an  iron  bridge.  It  was  built  by  the  Boston  Water 
Power  Company,  and  was  accepted  by  the  city  in  1869. 

It  has  been  sheathed  and  other  slight  repairs  made.  It  is  in 
fair  condition. 

Blakemore-street  Bridge  (over  Boston  &  Providence 

Railroad)  . 

This  is  an  iron  bridge.    It  was  built  in  1881-82. 
It  has  been  sheathed  and  painted,  and  the  fences  have  been 
repaired.    It  is  in  good  condition. 

BOLTON-STREET    BrIDGE    (OVER   NeW    YoRK    &  NeW 

England  Railroad). 
This  is  a  new  wooden  bridge.    (See  page  22.) 

BOYLSTON-STREET  BRIDGE  (iN  BaCK  BaY  FeNS). 

This  is  a  stone  masonry  bridge,  and  it  was  built  in  1881-83. 
It  is  maintained  by  the  Park  Department,  and  is  in  good 
condition. 

BOYLSTON-STREET  BrIDGE    (OVER  BoSTON  &  ALBANY 

Railroad)  . 

This  is  an  iron  bridge,  and  it  was  built  in  1886-88. 

The  iron-work  above  the  floor  has  been  painted.  One  of 
the  truss-bars  has  been  injured  by  being  run  into  by  an 
electric  car.  The  iron-work  under  the  floor  should  be  painted 
at  once.  Painting  this  bridge  above  the  floor  cost  $620.69, 
and  it  will  cost  as  much  or  more  to  paint  the  work  below 
the  floor. 

♦Broadway  Bridge  (over  Fort  Point  Channel). 

This  is  an  iron  bridge.  It  was  built  in  1869-71,  and  the 
draw  and  its  foundation  were  rebuilt  in  1874-75. 

The  entire  face  of  the  draw-pier  will  soon  need  to  be  re- 
newed. During  the  past  year  it  was  repaired  above  low  tide 
level.     The  two  100-ft.  spans  and  the  two  50-ft.  spans  of 
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this  bridge  are  of  light  construction  and  show  great  vibration 
with  quick-moving  loads,  but  the  steep  grades  at  the  ends 
save  the  bridge  from  the  heaviest  class  of  teaming. 

The  tar  concrete  sidewalks  on  the  fixed  part  of  the  bridge 
need  repairs;  the  spruce  floor  underneath  has  been  laid 
twenty  years,  but  it  is  apparently  in  good  condition,  except- 
ing at  the  edges  and  joints. 

Of  the  three  varieties  of  asphaltic  roadway  pavement  laid 
for  experimental  purposes  last  year,  two  have  been  taken 
away  ;  the  third  has  been  repaired  and  is  still  in  use,  although 
it  is  in  an  imperfect  condition.  That  part  of  the  bridge  from 
Lehigh  street  to  the  O.  C.  R.R.  has  been  painted. 

Broadway  Bridge  (over  Boston  &  Albany  Railroad). 

This  bridge  is  of  iron,  was  built  in  1880-81,  and  is  in  good 
condition. 

The  iron-work  is  very  rusty  under  the  floor,  notwithstand- 
ing it  was  stripped  and  painted  two  years  ago,  and  the  fences 
and  all  of  the  iron-work  above  the  deck  need  painting. 

Brookline-avenue  Bridge    (over  Boston  &  Albany 

Railroad)  . 

This  bridge  is  of  iron,  and  was  built  in  1884.  It  is  in 
good  condition. 

Byron-street  Bridge  (over  Boston,  Revere  Beach,  & 
Lynn  Railroad). 

This  is  a  new  wooden  bridge.    (See  page  22.) 

*  Charles-river  Bridge  (from  Boston  to 
Charlestown.) 

This  is  a  wooden  pile  bridge  with  an  iron  draw.  The 
original  bridge  was  built  in  1785-86,  the  present  structure 
was  built  in  1854-55,  and  the  draw  was  built  in  1870.  It  is 
an  old  bridge,  and  is  in  poor  condition.  The  paving  is  very 
poor,  and  from  the  construction  of  the  bridge  it  cannot  be 
maintained  in  good  condition  for  any  length  of  time.  The 
best  modem  pavements  are  constructed  with  a  substratum  of 
cement  concrete  from  six  to  eight  inches  thick,  while  this 
bridge  and  other  similar  bridges  have  for  a  substratum  a  layer 
of  marsh  mud  one  foot  in  thickness.  The  bridge  is  heavily 
loaded  with  mud,  gravel,  and  paving,  and  it  also  has  a 
tendency  to  sag  towards  the  east ;  this  motion  has  increased 
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recently  ,  and  it  will  be  necessary  to  cross-brace  the  bents  of 
piles  for  a  considerable  portion  of  the  bridge  in  order  to  keep 
it  in  place. 

The  draw  continues  to  work  in  a  fairly  satisfactory  man- 
ner, the  southerly  draw-pier  needs  replanking,  and  the  floor- 
timbers  of  the  draw  should  be  repaired  next  season. 

*  Chelsea  Bridge,  South  (over  South  Channel,  Mystic 

River). 

This  is  a  pile  bridge  with  an  iron  draw.  The  original 
bridge  was  built  in  1802-3,  and  the  present  structure  in 
1876-77. 

A  new  under-floor  of  kyanized  spruce  has  been  laid  on  the 
greater  part  of  the  draw,  and  some  smaller  repairs  made. 
The  easterly  draw-pier  needs  replanking ;  otherwise  the  bridge 
is  in  good  condition. 

*  Chelsea-street  Bridge  (from  East  Boston 
TO  Chelsea). 

This  wooden  pile  bridge  was  originally  built  in  1834,  and 
was  rebuilt  in  1848  ;  the  present  structure  was  built  in  1873, 
and  the  draw  was  built  in  1868. 

This  bridge  is  in  bad  condition  and  should  be  rebuilt.  The 
Umnortaj  or  small  pile-worm,  is  quite  active  in  this  vicinity, 
and  the  draw  foundation  has  been  nearly  destroyed  by  it. 
The  draw  itself  is  a  narrow  wooden  structure  (22  feet  wide) . 
It  was  built  in  1868,  and  has  been  patched  so  much  that  if  it 
is  to  be  kept  in  use  it  will  be  necessary  to  take  it  about  all 
down  in  order  to  renew  the  defective  portions.  A  wooden 
draw  of  this  class  remains  in  good  condition  for  about  fifteen 
years,  and  after  that  time  can  be  maintained  only  by  expen- 
sive repairs.  The  part  of  the  bridge  between  the  draw  and 
Chelsea  was  burned  in  1887,  and  rebuilt  in  a  temporary  man- 
ner, and  the  draw  is  so  low  that  it  will  be  necessary  to  raise 
the  grade  of  the  whole  bridge  when  a  new  draw  is  built. 

Columbus-avenue  Bridge  (over  Boston  &  Albany 
Railroad)  . 

This  is  an  iron  bridge,  was  originally  built  in  1865,  and 
the  present  structure  was  built  in  1876-77.  The  under-floor 
of  the  roadway  is  not  in  good  condition,  and  the  bridge 
should  be  stripped  of  wood-work,  the  iron-work  cleaned,  care- 
ftdly  examined,  and  painted ;  new  sidewalks  should  also  be 
laid. 
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The  telegraph-pole  guys  remain  attached  to  the  bridge,  as 
before  reported.   They  should  be  removed. 

•   

♦CoMMERCIAIi-POINT,  OR  TeNEAN,  BrIDGE  (WaRD  24). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw.  It 
was  originally  built  in  1833,  and  the  present  structure  was 
built  in  1875.    It  is  in  fair  condition. 

COMMONWEALTH-A VENUE  BrIDGE  (iN  BaCK  BaY  FeNS). 

This  is  an  iron  bridge,  and  it  was  built  in  1881-82.  It  is 
in  good  condition. 

♦CONGRESS-STREET  BRIDGE  (OVER  FORT  PoiNT  ChANNEL)  . 

This  is  a  wooden  pile  bridge  with  an  iron  turn-table  draw 
on  a  stone  masonry  foundation.    It  was  built  in  1874-75. 

On  October  9  the  draw  was  temporarily  disabled  by  the 
breaking  of  a  3-inch  bolt,  one  of  eight  by  which  the  draw  is 
suspended.  The  broken  bolt  caused  other  damage,  which 
was  so  serious  as  to  require  the  draw  to  be  thrown  out  of  use 
for  two  days,  during  which  time  repairs  were  made. 

The  machinery  for  moving  the  draw  requires  repairs ;  the 
fender-guards  are  in  bad  condition,  and  the  floor  of  the  fixed 
part  of  the  bridge  will  require  patching. 

No  repairs  of  importance  have  been  made  during  the  sea- 
son excepting  those  caused  by  the  broken  bolt,  before  men- 
tioned. 

COTTAGB-STREET    FoOT-BRIDGE    (oVER    FlATS,  EaST 

Boston) . 

This  is  a  new  wooden  pile  bridge.    (See  page  23.) 

Dartmouth-street  Bridge  (over  Boston  &  Albany  and 
Boston  &  Providence  Railroads)  . 

This  is  an  iron  bridge ;  it  was  originally  built  in  1869,  and 
the  present  structure  was  built  in  1878-79. 

It  has  been  repaired  by  laying  a  new  under-floor  of  kyan- 
ized  spruce  4  inches  thick,  and  by  painting  the  iron  stringers 
under  the  roadway.    It  is  in  good  condition. 

•Dover-street  Bridge  (over  Fort  Point  Channel). 

This  is  a  wooden  pile  bridge  with  a  double  iron  draw ;  it 
was  originally  built  in  1805,  was  rebuilt  in  1858-59,  and 
the  present  structure  was  built  in  1876. 
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The  work  upon  the  sides  of  the  water-way,  begun  in  1888, 
has  not  been  completed.  It  should  be  done  at  once.  The 
sidewalks  are  in  poor  condition,  and  the  draws  require 
new  under-floors,  and  some  work  must  be  done  to  the  floor 
of  the  fixed  part  of  the  bridge.  The  draws  have  been 
painted.    Only  ordinary  repairs  have  been  made. 

♦Federal-street  Bridge  (over  Fort  Point  Channel). 

This  is  a  wooden  pile  bridge  with  a  double  wooden  draw ; 
it  was  originally  built  in  1827-28  ;  was  rebuilt  in  1857-58, 
and  the  present  structure  was  built  in  1872-73. 

This  bridge  is  in  bad  condition.  A  special  report  was 
made  in  1888  (Appendix  B,  Doc.  117, 1888),  and  the  recom- 
mendation then  naade  that  it  be  rebuilt.  Extensive  repairs 
were  made  to  the  draws  this  year,  throwing  them  out  of  use 
(one  at  a  time)  for  a  considerable  time,  and  causing  much 
complaint.  It  will  soon  be  necessary  to  make  even  more 
extensive  repairs  if  the  bridge  is  not  rebuilt,  and  it  may  even 
be  found  necessary  to  close  it  to  travel.  Practically,  the 
bridge  must  either  be  rebuilt,  or  it  should  be  closed  to  travel. 

Ferdinand-street  Bridge  (over  Boston  &  Albany 
Railroad)  . 

This  is  an  iron  bridge.  It  was  built  in  1864-65,  and  was 
strengthened  in  1877. 

It  has  two  iron  trusses  of  an  unusual  construction.  They 
are  weak,  and  the  bridge  was  strengthened  by  adding 
to  it  an  iron  truss  removed  from  the  Columbus-avenue 
bridge,  when  that  was  rebuilt.  The  additional  truss  was 
placed  in  the  middle  of  the  roadway,  dividing  it  into  two 
narrow  passages.  The  floor-beams  are  light  6-inch  iron 
I  beams  encased  in  wood,  and  have  never  been  uncovered  for 
examination.  The  sidewalk  trusses  are  of  wood,  and  in  fair 
condition. 

The  northerly  approach  to  the  bridge  has  two  deck  spans 
carried  on  iron  posts,  and  rolled  I  beams  braced  with  wood. 
There  is  a  wooden  bulkhead  across  the  street,  and  the  side 
of  the  street  for  some  distance  is  supported  by  a  continuation 
of  this  bulkhead. 

The  bridge  is  in  a  dangerous  condition,  and  it  should  be 
rebuilt. 
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Franklin-street  Foot-bridge  (over  Boston  &  Albany 

Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1883.  It  has  been 
painted ;  the  wooden  steps  are  worn,  and  will  soon  need  re- 
newal ;  otherwise  it  is  in  good  condition. 

HUNTINGTON-AVENUE   BrIDGE    (OVER   BoSTON   &  ALBANY 

Railroad)  . 

This  is  an  iron  bridge.  It  was  built  in  1872,  and  the 
abutments  were  rebuilt  in  1876-77. 

The  roadways  have  been  sheathed.  The  water-pipes  have 
been  laid  under  the  sidewalk  and  between  the  iron  girders, 
instead  of  on  the  top  of  the  sidewalk,  as  before.  The  bridge 
is  in  good  condition. 

Leyden-street  Bridge  (over  Boston,  Revere  Beach,  & 
Lynn  Railroad)  . 

This  is  a  new  iron  bridge.    (See  page  23.) 

Linden  Park-street  Bridge  (over  Stony  Brook)  . 

This  is  a  wooden  truss  bridge,  built  in  1886.  It  has  been 
sheathed  and  painted,  and  is  in  good  condition. 

*Malden  Bridge  (from  CHARLESTO^VN  to  Everett)  . 

The  original  bridge  was  built  in  1787.  The  present  struc- 
ture was  built  in  1875,  and  the  draw  was  built  in  1872.  It 
is  a  pile  bridge  with  a  wooden  turn-table  draw  on  a  pile 
foundation.  The  draw  has  been  repaired  and  put  in  safe  con- 
dition ;  the  draw  and  fences  have  been  painted.  The  draw 
is  so  old  that  it  can  be  kept  in  use  but  a  short  time  longer. 
The  draw-piers  are  also  old,  but  are  in  fair  condition.  The 
fixed  part  of  the  bridge  is  in  fair  condition. 

♦Meridian-street  Bridge  (from  East  Boston  to 
Chelsea)  . 

This  is  a  wooden  pile  bridge  with  a  wooden  tum-tal)le 
draw  on  a  pile  foundation.  The  original  structure  was  built 
in  1856.  It  was  rebuilt  soon  afterwards;  it  was  widened 
and  rebuilt  as  at  present  in  1884,  excepting  the  draw,  which 
was  built  in  1875-76. 

A  new  upper  and  under  track  and  new  wheels  have  been 
furnished  for  the  draw,  and  a  number  of  the  angle-blocks 
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renewed  in  the  main  trusses.  The  draw  is  old,  and  will 
require  further  repairs  during  the  coming  year.  The  fixed 
part  of  the  bridge  is  in  good  condition. 

♦Mt.  Washington-avenue  Bridge  (over  Fort  Point 
Channel)  . 

This  is  a  wooden  pile  bridge  with  an  iron  draw.  It  was 
built  in  1854,  and  was  rebuilt  in  1870-71. 

The  draw  has  been  painted.  The  sidewalks  on  the  fixed 
part  of  the  bridge  are  in  poor  condition.  The  draw  needs 
raising  on  its  centre  in  order  to  relieve  the  wheels  jfrom  ex- 
cessive weight.  With  these  exceptions  the  bridge  is  in  good 
condition. 

Neptune-road  Bridge  (over  Revere  Beach  &  Lynn 
Railroad  in  East  Boston). 

This  is  an  iron  bridge,  and  it  was  built  in  1887-88. 
It  is  maintained  by  the  Park  Department,  and  is  in  good 
condition. 

Newton-street  Bridge  (over  Boston  &  Providence 

Railroad)  . 

This  is  an  iron  bridge,  and  was  built  in  1872. 

It  is  in  fair  condition.  It  should  be  stripped  of  wood- 
work, so  as  to  allow  of  a  carefiil  examination  of  the  iron- 
work.   The  under-floor  was  laid  in  1878. 

Public  Garden  Foot-bridge. 

This  is  an  iron  bridge.    It  was  built  in  1867,  and  was 
thoroughly  repaired  in  1887. 
It  is  in  good  condition. 

Shawaiut-avenue  Bridge  (over  Boston  &  Albany 
Railroad)  . 

This  is  an  iron  bridge,  and  it  was  built  in  1871. 

This  bridge  has  been  stripped  of  wood-work,  with  the 
exception  of  the  westerly  sidewalk,  which  was  nearly  all 
renewed  in  1888.  The  iron-work  was  cleaned  and  painted. 
The  span  over  the  main  tracks  is  considerably  wasted  by 
corrosion ;  some  of  the  cross-braces,  which  are  the  smallest  of 
the  pieces  of  iron  exposed  on  all  sides,  are  entirely  gone,  but 
enough  of  them  remain  for  safety.  This  span  is  safe  for  the 
present,  and  may  last  five  years  longer.  The  remaining  span, 


Digitized  by  Google 


Report  or  Cixr  Engineer. 


15 


over  the  tracks  used  for  the  storage  of  passenger  cars,  is  in 
good  condition.  The  lower  floor  of  the  whole  bridge  was 
relaid  with  kyanized  spruce,  and  one  sidewalk  was  newly 
concreted. 

SWETTHSTREET  BrIBQES  (OVER  SoUTH  BaY  SlUICES). 

These  are  wooden  bridges,  and  were  built  in  1875. 

The  easterly  bridge  will  need  sheathing  next  season ;  the 
westerly  bridge  has  been  put  in  good  order.  The  abutments 
of  both  of  these  bridges  are  spruce  pile  bulkheads,  and  are 
in  bad  condition,  and  it  will  be  necessary  to  make  extensive 
repairs  on  them.  The  railings  of  both  bridges  have  been 
painted. 

*  Warren  Bridge  (from  Boston  to  Charlestown)  . 

This  is  a  wooden  pile  bridge  with  an  iron  draw ;  it  was 
originally  built  in  1828,  and  the  present  structure  was  built 
in  1883-84. 

But  few  repairs  were  required  during  the  past  year,  and 
the  bridge  is  in  good  order.  Two  new  water-pipe  siphons 
have  been  laid  across  the  channel,  and  a  16-in.  and  a  30-in. 
water-pipe  have  been  laid  across  the  bridge  under  the 
westerly  sidewalk,  excepting  for  a  short  distance  near  the 
Boston  end,  where  they  are  laid  under  the  roadway. 

West  Chester  Park  Bridge  (over  Boston  &  Albany 
Kailroad). 

This  is  an  iron  bridge,  and  was  built  in  1876. 

It  has  been  stripped  of  its  wood-work,  has  been  painted, 
and  the  wood-work  renewed.  The  objectionable  curve  in 
the  profile  of  the  bridge  has  not  been  changed.  It  is  in 
good  condition. 

West  Chester  Park  Bridge  (over  Boston  &  Provi- 
dence Kailroad). 

This  is  an  iron  bridge,  and  it  was  buOt  in  1876. 
Only  the  ordinary  repairs  have  been  required,  and  the 
bridge  is  in  fair  condition. 

West  Rutland-square  Foot-bridge  (over  Boston  & 
RioviDENCE  Railroad). 

This  is  an  iron  bridge ;  it  was  built  in  1882,  and  is  in  good 
condition.    It  has  been  painted. 
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WiNTHROP  Bridge  (from  Breed's  Island  to  Winthrop)  . 

This  is  a  pile  bridge  without  a  draw;  it  was  originally 
built  in  1839,  was  rebuilt  in  1851,  and  was  extensively  re- 
paired in  1870. 

It  has  been  strengthened  at  a  point  where  a  pile  was  found 
to  be  almost  eaten  off  by  the  limnoria.  The  fences  have  been 
repaired  and  the  sheathing  patched.  The  bridge  is  old  and 
poor,  and  will  last  but  a  few  years  longer.  There  seems  to 
be  no  reason  why  nearly  the  entire  length  of  it  cannot  be 
filled  solid  at  a  moderate  expense,  and  without  damage  to 
any  other  interests. 

n.— BRIDGES   OF  WHICH   BOSTON  SUPPORTS 
THE  PART  WITHIN  ITS  LIMITS. 

*Cambridge-«treet  Bridge  (from  Brighton  to 
Cambridge). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw. 
It  was  rebuilt  in  1884.  It  has  been  painted  ;  the  draw-pier 
needs  replanking ;  otherwise  the  bridge  is  in  good  condition. 

The  cables  of  the  West  End  Street  Railway  Company,  for 
carrying  the  power  from  their  Allston  power-station  to  Cam- 
bridge, cross  this  bridge,  and  a  small  cable-house  has  been 
built  on  the  draw-pier. 

Central-avenue  Bridge  (over  Neponset  River,  Dor- 
chester Lower  Mills). 

This  is  an  iron  bridge,  and  was  built  in  1876. 

The  sidewalks  are  poor,  and  the  under-floor  is  in  poor 
condition.  The  bridge  should  be  stripped,  the  wood-work 
renewed  throughout,  and  the  iron- work  painted.  The  iron- 
work, being  over  fresh-water,  is  in  good  condition. 

♦Chelsea  Bridge,  North  (from  Mystic-river  Corpora- 
tion Wharf  to  Chelsea). 

The  original  structure  was  built  in  1802-3 ;  the  present 
structure  was  built  in  1880,  except  the  draw,  which  was  built 
in  1873. 

The  draw  is  old  and  in  poor  condition,  and  will  require 
extensive  repairs.  The  bridge  near  the  draw  will  also  re- 
quire some  repairs ;  but  for  most  of  its  length  it  is  in  good 
condition. 
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♦Essex-street  Bridge  (from  Brighton  to  Cambridge). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw, 
and  was  originally  built  in  1850. 

Only  slight  repairs  have  been  made ;  the  widening  of 
Commonwealth  avenue  and  the  widening  of  the  water-ways, 
as  required  by  the  Legislature,  would  seem  to  be  sufficient 
reasons  for  the  construction  of  a  new  bridge  in  place  of  the 
present  one,  especially  as  it  is  old  and  poor. 

♦Granite  Bridge  («tiom  Ward  24  to  Milton)  . 

This  bridge  was  originally  built  in  1837.  It  is  a  wooden 
pile  bridge  with  a  wooden  leaf  draw. 

The  water-way  has  been  widened  from  31  feet  to  36  feet, 
in  the  clear.  The  draw  is  a  new  one,  of  the  same  type  as 
the  former  one ;  namely,  a  wooden  leaf  or  lifting  draw,  raised 
by  hand-power.  The  cut  for  widening  was  made  on  the 
Boston  side  of  the  bridge,  and  no  work  was  done  except  such 
as  was  required  to  carry  out  the  order  of  the  Legislature 
under  which  it  was  done  ;  namely,  to  widen  the  passageway 
for  vessels  to  36  feet.  The  work  was  done  by  the  city  of 
Boston,  the  town  of  Milton  paying  two-thirds  the  cost.  A 
contract  was  made  with  Mr.  George  H.  Cavanagh  for  the 
whole  work  for  $3,975.  Forty-nine  oak  piles,  in  good  con- 
dition, drawn  up  from  Neponset  bridge,  and  which  were  too 
short  for  use  in  that  bridge,  were  used  here,  thus  reducing 
the  cost  to  the  city  of  Boston  by  $300.  The  total  cost  of  the 
work  to  the  city  of  Boston,  including  inspection,  was 
$1,085.08. 

LONGWOOD-AVENIJE  BRIDGE  (fROM  WaRD  22  TO 

Brookline). 

The  present  structure  was  built  in  1877.  This  is  a  wooden 
bridge  on  wooden  posts  set  in  the  ground. 

It  is  in  fair  condition.  The  portion  maintained  by  Boston, 
being  at  the  foot  of  a  hill,  is  usually  in  bad  condition,  on  ac- 
count of  the  mud  and  dirt  washed  upon  it  by  rains. 

Mattapan  Bridge  (from  Ward  24  to  Milton). 

This  is  an  iron  bridge,  and  is  in  bad  condition ;  the  abut- 
ments and  centre  pier  are  very  poor ;  the  iron-work  is  too 
light,  and  is  very  rusty.  The  wood-work  is  very  old  and 
poor,  and  the  bridge  is  below  the  grade  of  its  approaches. 

It  is  a  small  bridge  of  two  short  spans,  and  its  safety  is 
only  assured  by  a  few  large  sticks  of  timber  under  the  road- 
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way,  which  were  put  in  a  few  years  ago.  One-half  of  the 
bridge  is  maintained  by  the  town  of  Milton.  The  bridge 
shomd  be  rebuilt  at  once. 

Milton  Bridge  (from  Ward  24  to  Milton)  . 

The  original  structure  is  very  old;  it  was  widened  in 
1871-72.  The  older  part  of  this  bridge  was  built  of  stone, 
and  the  widening  is  an  iron  structure  on  stone  columns.  No 
repairs  of  consequence  have  been  made  during  the  past 
season.  It  should  be  thoroughly  overhauled  and  repaired 
this  season.  The  stone-work  of  the  old  part  of  the  bridge 
is  in  poor  condition. 

*Neponset  Bridge  (from  Ward  24  to  QmNcr). 

The  original  structure  was  built  in  1802 ;  the  present 
structure  in  1877.  This  bridge  is  a  wooden  pile  bridge  with 
an  iron  leaf  draw ;  both  leaves  of  the  draw  are  maintained 
by  Boston.  The  passageway  for  vessels  has  been  widened 
from  31  feet  to  36  feet.  The  leaves  of  the  old  draw  were 
each  lengthened  2  feet,  new  foundation  piles  and  timber 
were  provided,  and  the  bridge  presents  the  same  general 
appearance  as  formerly.  The  work  was  done  by  contract  by 
John  N.  Hayes  &  Co.,  and  the  total  cost,  including  inspec- 
tion, was  $6,912.33.  The  fixed  part  of  the  bridge  was  not 
changed,  and  the  piers  remain  as  before,  excepting  the 
parts  renewed  and  replaced  at  the  time  of  widening.  The 
bridge  is  in  good  condition. 

*NoRTH  Beacon-street  Bridge  (from  Brighton  to 
Watertown)  . 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw. 
The  original  structure  was  bmlt  in  1822,  and  the  present 
structure  in  1884. 

The  roadway  has  been  sheathed.  The  bridge  is  in  good 
condition. 

♦North  Harvardhstreet  Bridge  (from  Brighton  to 
Cambridge)  . 

This  bridge  was  originally  built  in  1662,  and  was  rebuilt 
in  1879. 

It  has  been  painted.  The  abutment  maintained  by  Boston 
is  in  poor  condition ;  the  draw-pier  is  in  poor  condition,  and 
is  placed  at  such  an  angle  as  to  obstruct  the  use  of  the 
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present  width  of  the  draw.  When  the  water-way  is  widened 
it  will  be  necessary  to  rebuild  the  pier. 

Spring-street  Bridge  (from  Ward  23  to  Dedham). 
This  is  a  stone  bridge,  and  it  is  in  good  condition. 

♦Western-avenue  Bridge  (from  Brighton  to 
Cambridge)  . 

The  original  structure  was  built  in  1824;  the  present 
structure  was  built  in  1879-80. 

It  has  been  painted,  and  is  in  good  condition. 

*Western-avenue  Bridge  (from  Brighton  to 
Watertown)  . 

This  is  a  wooden  pile  bridge.  It  was  built  in  1824,  the 
present  draw  was  built  in  1883,  and  the  abutment  was  re- 
built in  1886. 

The  draw-pier  has  been  repaired ;  the  bridge  is  in  good 
condition. 


m.  —  BRIDGES  OF  WHICH  BOSTON  PAYS  A  PART 
OF  THE  COST  OF  MAINTENANCE. 

Albany-street  Bridge  (over  Boston  &  Albany 
Railroad)  . 

The  original  structure  was  built  in  1856-57 ;  was  rebuilt 
in  1867-68,  and  again  in  1886-87. 

It  is  an  iron  bridge;  it  has  been  sheathed,  and  is  in 
good  condition. 

*Canal  Bridge  (from  Boston  to  Cambridge). 

♦Prison-point  Bridge  (from  Charlestown  to 
Cambridge)  . 

*West  Boston  Bridge  (from  Boston  to  Cambridge). 

These  bridges  are  in  the  care  of  two  commissioners,  ap- 
pointed, one  from  Boston  and  one  from  Cambridge,  and  the 
expense  of  maintenance  is  borne  equally  by  each  city.  The 
Boston  Commissioner  makes  an  annual  report  in  print.  (See 
City  Doc.  20,  1890.) 
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Canal  bridge  is  a  wooden  pile  bridge  with  a  wooden  turn- 
table draw.  The  bridge  was  originally  built  in  1808  ;  was 
rebuilt  in  1852,  and  again  rebuilt  and  widened  in  1874 ; 
some  of  the  piles  in  this  bridge  date  from  1808.  It  has 
been  repaired  by  driving  new  pUes,  and  by  strengthening  the 
sides  of  the  water-way,  and  by  adding  new  girder-caps  to 
the  piles  at  the  Boston  end.  The  draw  and  engine-house 
have  been  painted,  and  considerable  paving  has  been  done. 

The  roadway  is  in  poor  condition ;  the  floor  should  be 
examined,  and  nearly  the  whole  bridge  repaved.  The  piling 
at  both  ends  of  the  bridge  (the  central  part  was  rebuilt  in 
1874)  is  in  poor  condition,  and  repairs  are  needed  upon  it 
every  year.  The  wooden  draw  is  in  fair  condition,,  but  is 
sixteen  years  old,  and  will  consequently  need  constant 
repairs  to  keep  it  in  use  hereafter. 

Prison-point  bridge  was  originally  built  in  1833,  and  the 
present  structure  was  built  in  1876-77.  It  is  a  wooden  pile 
bridge  with  an  iron  leaf  draw. 

The  wood-work  on  the  draw  has  been  renewed,  and  the  ma- 
chinery for  hoisting  it  is  in  process  of  repair.  The  bridge  is 
in  fair  condition. 

West  Boston  bridge  was  built  in  1792-93,  was  rebuilt  in 
1854,  and  repaired  in  1871 ;  the  draw  was  rebuilt  in  1875, 
and  the  down-stream  sidewalk  on  the  Cambridge  side  of  the 
draw  was  rebuilt  in  1886.  It  is  a  wooden  pile  bridge  with  a 
wooden  turn-table  draw. 

The  piles  under  the  main  roadway  have  been  strengthened 
by  adding  new  girder-caps,  and  part  of  the  roadway  has  been 
repaved.  Repairs  have  also  been  made  to  the  draw.  It  will 
be  necessary  to  rebuild  the  up-stream  sidewalk  from  the  draw 
to  Cambridge  at  an  early  day. 

As  a  whole  the  bridge  is  old,  narrow,  and  poor.  It  is  no 
wider  than  it  was  in  1854,  and  the  travel  over  it  has  greatly 
changed  and  increased,  and  is  now  very  large.  The  draw, 
built  in  1875,  has  almost  reached  the  limit  of  life  for  a  wooden 
structure  of  its  character.  It  will  be  necessary  to  rebuild  the 
entire  bridge  before  many  years. 


DOECHESTER-STREET  BrIDGE  (oVER  OlD  CoLONY 

Railroad)  . 

This  is  an  iron  bridge ;  it  was  built  in  1869. 

The  recommendation  made  last  year  is  renewed.  It  is 
known  to  be  in  poor  condition,  and  it  should  be  stripped  of 
wood- work  to  allow  the  condition  of  the  iron-work  to  be  more 
clearly  ascertained  than  can  be  done  otherwise. 
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♦Harvard  Bridge  (from  Boston  to  Cambridge). 

This  is  still  in  the  hands  of  the  Commissioners,  but  is  prac- 
tically completed. 

IV.— BRroGES  SUPPORTED  BY  RAILROADS. 

^  Tremont-street  bridge,  over  the  B.  &  A.  R.R.,  is  now  be- 

ing rebuilt  by  the  Boston  &  Albany  Railroad  Corporation, 
and  the  Washington-street  bridge,  over  the  same  road,  is  to 
be  rebuilt  at  once  by  the  same  corporation.  The  bridges 
over  the  Eastern  and  Western  divisions  of  the  Boston  &  Maine 
Railroad  on  Main  street  and  Mystic  avenue,  Charlestown, 
are  in  poor  condition.  The  two  Norfolk-street  bridges  in 
Dorchester,  over  the  N.  Y.  &  N.  E.  R.R.,  need  attention; 
the  trusses  are  boxed  in  and  their  condition  cannot  be  deter- 
mined, but  enough  can  be  seen  to  show  that  they  need  ex- 

'  amination  and  adjustment.    The  walls  of  the  South  Boston 

cut  on  the  same  road,  which  also  form  the  abutments  of  seve- 
ral bridges,  are  in  poor  condition. 

The  other  bridges  given  in  the  list  of  those  supported  by 
railroad  corporations  require  no  special  mention. 

LIFE  OF  BRIDGES  OVER  RAILROADS. 

The  preservation  of  iron-work  exposed  to  the  sulphurous 
gases  contained  in  the  smoke  from  locomotives  is  a  problem 
which  has  not  yet  been  satisfactorily  solved. 
i  Linseed-oil  paints  do  not  form  a  perfect  protection  to  the 

iron  where  there  is  much  traffic  under  the  bridge,  especially 
where  the  distance  from  bridge  to  railroad  tracks  is  but 
fifteen  feet,  as  is  the  case  with  most  of  our  bridges ;  the  gases 
in  the  smoke  easily  destroy  these  paints,  and  expose  the 
iron  to  corrosion  and  rust.  Of  the  oil  paints  yet  used,  red- 
lead,  properly  applied,  has  thus  far  given  the  best  results. 

The  painting  of  the  iron-work  under  the  flooring  of  a 
bridge  is  often  inefficiently  done,  and  is  expensive  and 
dangerous  work  to  do.  To  thoroughly  examine  and  paint 
the  iron-work  below  the  flooring  of  a  bridge  it  is  necessary 
to  remove  the  floor  planking,  and  unless  the  planking  needs 
renewing,  this  is  expensive  and  inconvenient.  Untreated 
spruce  planking  will  need  renewing  at  intervals  of  about  four 
years,  and  it  is  hoped  that  some  paint  or  coating  for  practical 
use  will  soon  be  discovered  which  will  protect  the  iron  for 
at  least  this  time,  so  that  the  use  of  such  paint  at  the  time  of 
laying  the  flooring  will  afibrd  protection  to  the  iron  until  the 
floor  is  renewed. 
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Until  such  paint  is  found,  the  yearly  painting  of  iron- 
work exposed  to  engine-smoke  should  be  continued,  as  being 
the  best  method  of  partial  protection  at  hand. 


MISCELLANEOUS  WORK  AND  CONSTRUCTION 

IN  1889. 

BoLTON-STREET  Bkidge  (over  N.  Y.  &  N.  E.  R.R.). 

This  is  a  small  wooden  bridge,  28  feet  clear  span  and 
20  feet  wide,  built  over  the  South  Boston  cut  of  the  New 
York  &  New  England  Railroad.  It  is  a  platform  of  hard- 
pine  stringers  covered  with  spruce  plank,  and  was  built  by 
Joseph  Shaw,  from  designs  prepared  by  this  department,  at 
a  cost  of  $850.14.  By  agreement  with  the  railroad  corpora- 
tion the  City  of  Boston  builds  and  maintains  the  bridge  at  a 
grade  of  15  feet  above  the  tracks,  and  agrees  to  become  re- 
sponsible for  all  accidents  of  whatever  nature,  and  to  remove 
the  bridge  whenever  required  to  do  so  by  the  railroad. 

BrRON-STREET  Bridge  (over  B.,  R.  B.,  &  L.  R.R.). 

At  the  request  of  the  Superintendent  of  Streets,  plans  and 
specifications  were  prepared  for  this  bridge,  and  a  contract 
for  building  the  same  was  entered  into  with  Josiah  Shaw, 
Aug.  13,  1889. 

This  structure  supersedes  a  narrow  wooden  bridge  built 
by  the  railroad  company  at  the  time  its  road  was  constructed. 
The  width  of  the  bridge  is  40  feet,  divided  into  one  30-foot 
roadway  and  two  5-foot  sidewalks. 

The  total  length  of  the  bridge  is  about  79  feet,  and  com- 
prises three  spans,  the  middle  span  over  the  tracks  being 
32  feet  8  inches  from  centre  to  centre  of  trestle  bents,  and 
the  end  spans,  over  the  side  slopes  of  the  railroad  cut,  being 
about  20  feet  and  25  feet  span  respectively. 

The  end  spans  have  seven  lines  of  hard-pine  beams,  each 
beam  being  made  up  of  two  7-inch  x  14-inch  sticks  bolted 
together.  The  beams  of  the  middle  span  are  each  made  of 
two  6-inch  X  12-inch  sticks,  trussed  by  a  l|-inch  diameter 
iron  rod.  The  end  supports  for  the  bridge  consist  of  timber 
bulkheads,  and  the  two  intermediate  supports  are  trestle 
bents  of  hard-pine  timber,  resting  on  rubble-masonry  walls, 
which  are  built  high  enough  to  hold  the  side  slopes  of  the 
railroad  cut. 

The  roadway  planking  is  of  spruce,  the  under  course 
being  four  inches  thick  and  the  upper  or  sheathing  course 
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being  two  inches  thick.  The  sidewalk  is  planked  with  3-inch 
planed  hard-pine. 

The  stone  walls  before  mentioned  were  not  included  in 
the  original  design,  but  were  built  by  the  railroad  company, 
under  an  agreement  with  the  contractor  and  the  city,  the 
work  being  supervised  by  this  department.  No  settlement 
with  the  railroad  company  has  yet  been  made. 

The  cost  of  the  bridge,  not  including  unpaid  claim  of 
railroad  company,  was  $3,593. 

Commonwealth-avenue  WroENmo. 

A  contract  was  drawn  for  the  filling  of  Commonwealth 
avenue  an  additional  width  of  one  hundred  feet,  from  Beacon 
street  to  Cousens*  wharf,  the  distance  being  about  3,600  feet. 
The  ground  to  be  covered  by  the  widening  has  been  cross- 
sectioned,  and  approximate  estimates  of  the  quantity  of  filling 
deposited  have  been  made,  from  time  to  time,  as  requested 
by  the  Superintendent  of  Streets.  Plans  and  specifications 
were  prepared  for  two  bulkheads  across  creeks,  on  the  outer 
line  of  the  widening,  and  their  construction  supervised. 
These  bulkheads  were  respectively  230  feet  and  620  feet 
long.  They  were  built  by  John  T.  Scully,  at  a  cost  of 
$3,875. 

COTTAGEHSTREET  FOOT-BRIDGE . 

This  bridge  is  for  foot  travel  only,  and  is  built  on  the  line 
of  Cottage  street.  East  Boston,  from  Maverick  street  across 
the  flats  to  Prescott  street,  a  distance  of  3,546  feet.  Its 
width  is  12  feet. 

The  bridge  is  built  with  spruce  piles,  stringer  and  plank, 
and  hard-pine  fence  posts.  The  work  was  done  by  Josiah 
Shaw  and  Horace  Sias,  and  cost  $11,154.67. 

Granite  Curbing,  City  Square. 

Plans  and  specifications  for  a  granite  curbing  around  a 
grass  plot  at  City  square,  Charlestown,  were  made,  and  the 
work  supervised.  The  curbing  was  furnished  and  set  by  John  , 
Turner  &  Co.,  at  a  cost  of  $588. 

L-STREET  Bulkhead. 

Plans  and  specifications  were  made  for  a  wooden  bulkhead, 
which  has  been  built  on  the  line  of  L-street  extension.  South 
Boston.  The  work  was  done  by  Josiah  Shaw,  and  cost 
$5,356.03. 
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Leydenhstreet  Bridge  (over  B.,  K.  B.,  &  L.  R.R.). 

The  bridge  was  built  by  this  department,  in  accordance 
with  an  order  of  the  City  Council,  approved  Jan.  26,  1889. 

The  clear  span  at  right  angles  to  railroad  tracks  was  fixed 
by  the  railroad  company  at  35  feet,  and  both  abutments  of 
the  bridge  are  practically  within  the  railroad  location. 

The  abutments  are  built  of  granite,  with  the  exception  of 
their  foundation  courses,  which  are  made  of  cement  concrete. 

The  main  walls  of  the  abutments  are  of  rubble  masonry, 
laid  in  cement  mortar ;  the  front  of  the  walls  showing  quarry- 
faced,  straight-split  stones,  in  courses  of  nearly  even  rise. 
The  bridge  seats  and  parapets  are  rough  pointed.  The  ex- 
treme length  of  each  abutment  is  139  feet. 

The  superstructure  is  a  thorough  plate-girder  bridge,  with 
two  main  girders  placed  on  outside  lines  of  bridge,  and  36 
feet  apart  on  centres.  These  girders  are  68  feet  long  over  all, 
and  5  feet  deep  from  out  to  out  of  flange  angle-irons.  Floor- 
beams  are  built  iron  girders,  and  the  lateral  system  is  made 
of  angle-irons  and  rods. 

The  bridge  has  one  roadway  26  feet  wide,  and  two  side- 
walks, each  5  feet  wide. 

The  roadway  and  sidewalk  stringers  are  of  hard-pine,  the 
under-floor  of  roadway  is  4-inch  thick  spruce,  and  the  upper 
course  of  plank  is  2-inch  spruce,  planed  to  an  even  thickness 
and  laid  diagonally.  The  sidewalk  plank  is  2-inch  white- 
pine,  planed  and  jointed. 

The  iron-work  below  floor  level,  including  inside  faces  of 
main  girders,  is  painted  with  two  coats  of  "  P.  &  B.  paint." 

The  contract  for  the  abutments  was  awarded  to  Tumbull 
&  Cheney,  who  afterward  assigned  the  same  to  D.  Henry 
Cram,  by  whom  the  work  was  completed. 

The  superstructure  was  built  by  the  King  Iron  Bridge  & 
Manufacturing  Company,  of  Cleveland,  O.,  from  plans  fur- 
nished by  this  department. 

The  total  expenditure  for  the  work  by  this  department  was 
$15,819.55. 

Walks  in  Common  and  Squares. 

The  work  of  laying  walks  with  Hastings'  Compressed 
Asphalt  Tiles,  for  the  Department  of  Common  and  Public 
Grounds,  has  been  supervised  in  three  localities.  The  work 
was  done  by  John  Turner  &  Co.,  and  the  cost  was  as  fol- 
lows :  — 
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Winthrop  sqoare,  Charlestown  . 

Boston  Common 

Belmont  square,  East  Boston  . 


.  $356  00 
.  5,700  00 
.    1,300  00 


Other  work  of  a  miscellaneous  character  was  principally 
as  follows :  — 

Plans  and  Speoitioations. 

For  water-pipes  on  Huntington-ave.  bridge. 
For  Gold-st.  foot-bridge. 
For  sidewalk  curb  at  New  Court-house. 
For  foundation  for  statue  of  Colonel  Cass. 

Plans  and  Estimates. 

For  retaining-wall  on  30-foot  street  at  Harvard  bridge. 
For  retaining-wall  for  East  Boston  ferries. 
For  bulkhead  on  Bothnia  street. 
For  Gold-st.  foot-bridge. 

Estimates. 

For  Northern  avenue  or  Oliver-street  bridge. 
For  bridge  over  Beserved  channel,  on  line  of  Congress  and 
L  streets. 

For  retaining-wall  and  filling  for  extension  of  L  street  to 
Reserved  channel. 

Reports  were  made  to  the  Superintendent  of  Sewers  on 
the  condition  of  a  retaining-wall  at  Dorchester-ave.  bridge, 
over  the  N.  Y.  &  N.  E.  R.R. ;  and  to  the  Superintendent  of 
Common  and  Public  Grounds,  on  the  condition  and  merits  of 
certain  concrete  foot-paths  on  Telegraph  Hill,  South  Boston. 
The  wall  above  referred  to  has  since  been  rebuOt  by  the  rail- 
road company  at  its  own  expense. 

A  large  amount  of  work  of  a  miscellaneous  character  has 
also  been  done  during  the  year.  Under  this  head  may  be 
classed  record-plans,  maps  for  Water- Works  and  Park  De- 
partment, copying,  tracing,  and  blue-printing  plans. 


Digitized  by  Google 


26 


City  Document  No.  39. 


B.  — WATER  WORKS. 

[FROM  THE  CITY  ENGINEER'S  REPORT  TO  THE  BOSTON 
WATER  BOARD.] 

Sources  of  Supply. 

The  rainfall  was  above  the  average  during  thefpast^year, 
and  was  so  evenly  distributed  that  tiiere  has  been  .^an  abun- 
dant supply  of  water  at  all  times. 

The  rainfall  and  quantities  collected  on  the  several  water- 
sheds are  as  follows  :  —  ..  J 

Svdbory.  Oochitaato.  Hystio. 

Rainfall,  inches,                49.95  50.23  50.395 

Rainfall  collected,  inches,  29.056  27.95  25.48 
Daily  average  yield, 

gaUons,                104,030,000  25,112,000  32,601,000 

The  quality  of  the  water  from  the  Sudbury  and  Cochituate 
supplies  has  been  good,  and  no  trouble  has  been  experienced 
from  algsB. 

The  quality  of  the  Mystic  water  appeared  to  be  better  than 
usual,  probably  owing  to  the  large  rainfall  of  the  last  two 
years. 

The  fluctuations  in  the  amount  of  storage  in  the  different 
lakes  and  reservoirs  are  shown  graphically  by  an  appended 
diagram.  The  condition  of  the  different  reservoirs  during 
the  year  is  given  below. 


SUDBURY-RlVER  RESERVOIRS  AND  LaKE  CoCHITUATE. 

Reservoir  No.  1.  — Water  was  wasting  at  the  outlet  dam 
during  the  whole  year,  with  the  exception  of  from  May  10 
to  20,  and  June  13  to  16.  The  reason  no  water  was  wasted 
during  these  two  periods  was,  that  the  flash-boards  were  placed 
on  the  dams. 

Reservoir  No.  2.  —  This  reservoir  has  been  full  the  greater 
part  of  the  year ;  the  lowest  point  reached  being  on  Novem- 
ber 2,  when  the  water  stood  at  grade  159.38,  or  6.51  feet 
below  the  crest  of  the  dam. 
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Reservoir  No.  5,  — This  reservoir  has  been  full  and  over- 
-  flowing  all  the  year,  with  the  exception  of  nine  days  in 
September,  of  seven  days  in  October,  and  of  one  day  in 
November.  The  lowest  point  reached  during  the  year  was 
on  September  30,  when  the  surfiice  of  the  water  stood  at 
grade  174.80,  or  0.45  feet  below  the  crest  of  the  dam. 

Reservoir  No.  4.  —  This  reservoir  has  been  kept  at  or 
near  high-water  mark  during  the  whole  year.  The  lowest 
point  reached  being  on  May  15,  when  the  surface  of  the 
water  was  at  grade  214.37,  or  0.84  feet  below  the  top  of  the 
flash-boards. 

Farm  Pond.  —  The  surface  of  the  pond  has  been  kept  at 
an  average  level  of  149.44  feet  above  tide-marsh  level. 

The  conduit  through  the  pond  has  been  used  during  the 
whole  year.  No  water  was  used  from  this  pond  during 
the  year,  on  account  of  the  fear  that  there  might  be  dan- 
ger from  the  Framingham  drainage. 

The  Framingham  Water  Company  has  pumped  59,500,000 
gallons  from  the  pond,  or  an  average  of  163,000  gallons  per 
day. 

Lake  Cochituate.  —  Water  was  wasting  at  the  outlet  dam 
during  the  greater  part  of  January,  February,  and  March ; 
also  from  May  23  to  26,  June  3  to  6,  and  August  3  to  26. 

The  water  in  the  lake  was  drawn  down  about  three  and 
one-half  feet  in  August,  to  allow  work  to  be  begun  on  the 
new  outlet  dam. 

A  contract  for  the  building  of  the  dam  was  made  with 
Thomas  A.  Rowe,  on  August  17.  Work  began  inmiediately, 
and  continued  until  December  23.  The  portion  of  the  work 
below  the  oidginal  surface  is  so  far  completed  that  the  dam 
can  be  easily  finished  next  season,  all  the  difficult  work  being 
done. 

The  heights  of  water  in  the  various  storage  reservoirs  on 
the  first  day  of  each  month  are  given  on  next  page. 
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Bkbbbyoxbs. 

Vamm. 

POVD. 

LjUCS 

Ooomru- 

No.  1. 

Bio.  S. 

No.  S. 

Ifo.  4. 

▲za. 

Top 
of  flMh- 
boarda. 

Top 
of  flash 
boarda, 
167.12. 

Crest  of 
Dam, 

175.24 

Top 
of  flaah- 
boarda, 
216.21 

watSTi 
140.26. 

Top 
of  fla8l»> 
boards, 
VUM, 

158.11 

160.26 

176.60 

214.68 

140.26 

180.71 

168.0T 

166.28 

lUM 

814.68 

140.66 

138.67 

167.80 

166.02 

176.82 

214.44 

140.88 

182.81 

167.90 

16602 

176.48 

814.48 

140.24 

mjM 

168.07 

166.28 

176.60 

814.60 

140.48 

188.61 

160.62 

167.22 

176.47 

216.12 

140.41 

134.28 

100.81 

168.40 

176UM 

214J»1 

140.20 

18801 

160  J» 

167.42 

176.76 

216.17 

167.68 

166.48 

176.40 

215.02 

140  JM 

180.78 

167.84 

167.28 

174.84 

216.06 

140.68 

180.96 

167.08 

160.62 

176J» 

214.68 

140.20 

181^ 

168.48 

166.60 

175.00 

214.00 

140.76 

138.98 

167.06 

16604 

176.62 

214.66 

140.60 

182.7T 

Water  has  been  drawn  from  the  different  reservoirs  in  the 
Sudbury  river  to  supply  the  city  as  follows :  — 

Reservoirs  No.  1  and  No.  2. 
May  5  to  May  17. 


Reservoir  No.  2. 


Jan.  14  to  Jan.  18. 
April  26  to  May  2. 
May  18  to  Aug.  4. 
Aug.  6  to  Aug.  11. 
Aug.  13  to  Aug.  19. 


Aug. 
Aug. 
Sept 
Dec. 


22  to  Aug.  25. 
29  to  Sept.  2. 
6  to  Sept.  7. 
24  to  Dec.  30. 


Reservoirs  No.  2  and  No.  3. 


Jan. 

Jan. 

Jan. 

Jan. 

Sept. 

Oct. 

Oct. 


1  to  Jan.  6. 
9  to  Jan.  10. 
12  to  Jan.  13. 
19  to  April  25. 

,  8. 

18  to  Oct.  21. 
25  to  Oct.  28. 


Nov.  1  to  Nov.  2. 


Nov.  9  to  Nov.  11. 
Nov.  15  to  Nov.  18. 
Nov.  22  to  Nov.  25. 
Nov.  29  to  Dec.  2. 
Dec.  6  to  Dec.  9. 
Dec.  13  to  Dec.  16. 
Dec.  20  to  Dec.  28. 
Dec.  31. 
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Reservoir  Jffo.  3. 

Sept.  9.  Oct.  2  to  Oct.  7. 

Sept.  12  to  Sept.  16.  Oct.  11  to  Oct.  14. 

Sept.  20  to  Sept.  24.  Nov.  3  to  Nov.  5. 
Sept.  28  to  Sept.  30. 

Aqueducts  and  Distributing  Reservoirs. 

The  Sudbury-river  aqueduct  has  been  in  use  during  the 
whole  or  portions  of  302  days,  and  the  Cochituate  aqueduct 
has  been  used  361  days. 

During  the  last  five  months  of  the  year  the  Sudbury  con- 
duit was  used  intermittingly,  to  allow  the  work  of  lining  the 
Beacon-street  tunnel  to  be  done.  Water  was  usually  run 
through  the  conduit  on  Saturdays,  Sundays,  and  Mondays, 
the  work  of  lining  being  done  during  the  balance  of  the  week. 
The  Sudbury  conduit  has  delivered  into  Chestnut-Hill  and 
f  Brookline  reservoirs  6,130,500,000  gallons,  equal  to  a  daily 

supply  of  16,796,000  gallons ;  and  the  Cochituate  aqueduct 
has  delivered  5,570,424,000  gallons,  or  15,261,000  gallons 
per  day. 

Both  aqueducts  have  been  cleaned  during  the  year.  The 
details  of  this  work  will  be  seen  in  the  report  of  the  Superin- 
tendent of  the  Western  Division.  In  the  Cochituate  aque- 
duct a  flow  6  feet  in  depth  was  maintained  until  August  1, 
and  from  that  date  the  depth  was  increased  to  6Vfeet. 

The  Chestnut-ffiU,  Brookline,  Fisher-ffiU,  Farker-Hill, 
and  East  Boston  reservoirs  are  in  good  condition.  Parker- 
Hill  reservoir  was  shut  oflf  from  January  9  to  October  16,  and 
from  November  1  to  the  present  time. 


High-Service  Pumping-Stations. 

The  buildings  at  the  Chestnut-Hill  pumping-station  were 
completed  eariy  in  the  year,  and  the  grounds  were  graded 
and  planted. 

An  electric-lighting  plant  of  108  incandescent  lights  was 
placed  in  the  buflding  during  the  past  summer,  which  thor- 
oughly lights  all  portions  of  the  main  building,  the  biolog- 
ical laboratory,  and  the  stable. 

The  dynamo  and  lights  were  furnished  by  the  Standard 
Electric  Company,  of  Vermont. 

The  power  is  fiirnished  by  a  12-horse  power  Paine  engine, 
which  takes  steam  from  the  main  boilers. 

In  the  basement  a  lathe,  planer,  drill,  emery-wheel,  and 
grindstone  have  been  set  up,  the  power  for  running  them 
being  supplied  by  a  water  motor.    A  good  set  of  carpenters* 
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and  machinists'  tools  has  also  been  furnished,  and  the  ordi- 
nary repairs  on  the  pumping-plant  are  made  by  the  regular 
force,  with  the  least  possible  expense. 

The  pumping-engines  are  kept  in  good  condition.  Inde- 
pendent jacket-pumps,  furnished  by  H.  R.  Worthington, 
have  been  attached  to  each  engine,  and  by  this  arrangement 
all  the  steam  used  in  the  jackets  of  the  steam  cylinders  is 
returned  to  the  boilers,  whether  the  pumping-engines  are 
running  or  not. 

Air  chambers  have  been  placed  on  the  suction-pipes  of 
both  pumps,  and  several  minor  changes  and  repairs  have  been 
made  by  the  regular  force  of  engineers  at  the  station. 

An  attachment  for  admitting  air  to  the  furnace  at  the 
bridge-wall,  known  as  "Jones'  economic  furnace,"  was  placed 
under  each  boiler,  and  put  into  operation  on  October  1. 
The  greater  portion  of  the  soot  which  formerly  collected  in 
the  flues  is  now  consumed,  and  the  evaporation  of  water  by 
the  boilers  per  pound  of  coal  burned  seems  to  have  been 
increased  by  this  appliance. 

The  amounts  of  water  pimiped  at  the  Chestnut-Hill  pump- 
*  ing-station,  and  the  percentage  of  increase  over  the  correspond- 
ing months  in  1888,  are  as  follows : —  - 


Total  amount 
pumped. 

Baily  average 
amount  pumped. 

Percent, 
incraaee. 

174,117,800 

5,616,700 

90.7 

170308,600 

6,069,800 

20.7 

177,101,760 

5,715,900 

98.7 

102,680,250 

5,417,700 

81.1 

M«y  

188,062,250 

6,905,900 

4S.S 

188,878,500 

6,120,100 

27.4 

187,811,760 

6,058,400 

9.8 

188,040.100 

6,065,800 

10.1 

180,436,726 

6,314,600 

IBA 

182,805,575 

5,899.900 

16.1 

160,846,250 

6,661,500 

11.9 

174,817,300 

5,689,800 

2.8 

Total  And  avenge  .  .  . 

2,143,025,750 

6,878,700 

19.1 

Several  large  districts,  formerly  supplied  from  the  low 
service,  were  connected  with  the  high  service  in  June,  1888  ; 
consequently  the  percentage  of  increase  shown  for  the  first 
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half  of  1889  is  larger  than  it  should  be  expected  to  be  in  the 
fdtore.  The  average  increase  during  the  last  half  of  this 
year,  when  the  districts  supplied  practically  corresponded 
with  that  supplied  during  the  corresponding  months  of  the 
previous  year,  was  11.4  per  cent. 

The  season  was,  however,  very  favorable  for  a  small  con- 
sumption of  water  during  this  latter  part  of  the  year,  and  the 
increase  of  11.4  per  cent,  is  probably  too  small  for  estimat- 
ing the  probable  increase  for  future  years.  I  think  that  13 
per  cent,  would  be  more  nearly  correct  to  use. 

Upon  this  basis  the  average  consumption  will  exceed  the 
capacity  of  one  of  the  pumping-engines  within  two  and  one- 
half  years,  and  arrangements  have  consequently  been  made 
for  procuring  a  third  pumping-engine. 

Tlie  table  on  page  42  shows  the  work  done  by  the  pump- 
ing-engines during  the  year. 

Engine  No.  1  was  in  use  3,616  hours, 

pumping   1,223,540,500  galls- 
Engine  No.  2  was  in  use  2,785  hours, 

45  minutes,  pumping    .       .       .  920,385,250 

Total  amount  pumped    .       .       .  2,143,925,750 

Total  amount  coal  consumed     .       .  2,462,751  lbs. 

Per  cent,  ashes  and  clinkers      .       .  7.9 

Average  lift  in  feet  ....  123.21 

Quantity  pumped  per  lb.  of  coal       .  870.5  galls. 

Daily  average  amount  pumped  .       .  5,873,700 

The  duty  of  the  engines  is  calculated  after  deducting  2^ 
per  cent,  from  the  theoretical  displacement  of  the  plungers 
for  slip,  and  with  no  credit  given  the  engines  for  the  large 
amount  of  steam  used  to  heat  and  light  the  pumping-station 
and  adjacent  buildings,  and  corrected  duties,  are  also  shown 
in  the  tables.  The  exact  amount  of  steam  used  for  heating 
the  building  was  shown  by  a  meter ;  the  amount  of  coal  used 
to  run  the  dynamo  was  assumed,  after  making  calcula- 
tions and  experiments,  to  be  30  pounds  of  coal  per  hour  of 
lighting. 

Cost  of  Pumping. 

Salaries   $9,488  99 

Fuel   5,465  70 

Repairs   1,046  94 

Oil,  waste,  and  packing   664  99 

Small  supplies   177  82 

Total      ...  ....  $16,844  44 
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C!ost  per  million  gallons  raised  one  foot  high,  6.37  cents. 

Cost  per  million  gallons  pumped  to  reservoir,  $7.86. 

The  above  includes  the  cost  of  heating  and  lighting. 

At  the  West  Koxbury  pumping-station  12,903,700  gal- 
lons have  been  pumped,  equivalent  to  a  daily  average  of 
35,350  gallons,  or  a  decrease  of  12.9  per  cent.  Ifrom 
the  amount  pumped  in  1888.  This  decrease  was  owing  to 
the  mild  winter,  a  smaller  amount  than  usual  being  allowed 
to  run  back  into  the  main  high  service,  to  prevent  the  freez- 
ing of  the  pipe  over  Park-street  bridge. 

The  grounds  around  the  Bellevue  tower  have  been  graded, 
and  a  roadway  built. 

The  new  pumping-station  in  East  Boston  has  been  com- 
pleted, and  is  now  in  running  order. 

Breed's  Island  has  been  supplied  with  water  from  the  new 
supplementary  high  service  since  August  28th,  and  an  obser- 
vatory tower,  similar  to  the  one  on  Bellevue  hill,  has  been 
built  over  the  tank.  The  height  of  water  in  the  tank  is  indi- 
cated and  recorded  at  the  pumping-station,  11,000  feet  dis- 
tant, by  an  electrical  gauge  and  indicator,  made  by  George 
E.  Winslow,  of  Waltham. 

No  water  has  been  pumped  into  the  East  Boston  reservoir 
during  the  year,  since  the  increased  head,  due  to  the  24- 
inch  main  laid  in  1888,  enables  the  reservoir  to  be  filled  dur- 
ing the  night  without  the  aid  of  the  pumps. 

This  condition  will  continue,  excepting  during  unusually  cold 
weather,  or  while  one  of  the  mains  may  be  temporarily  shut 
ofi. 

About  7,000  gallons  per  day  are  pumped  into  the  tower  on 
Breed's  Island. 

Mystic  Lake. 

The  surface  of  the  lake  has  been  kept  in  the  vicinity  of 
high-water  mark  during  the  greater  part  of  the  year,  and 
water  was  wasted  over  the  dam  on  299  days.  In  November 
the  lake  was  lowered  to  about  four  feet  below  high-water 
mark,  so  that  the  rip-rap  on  a  portion  of  the  dam  between 
the  overflow  and  the  gate-house  could  be  repaired. 

The  yield  of  the  water-shed  is  shown  on  page  41. 

Mystic-Valley  Sewer. 

The  works  for  the  purification  of  the  sewage  have  been  in 
successful  operation  during  the  year.  The  total  amount 
pumped  and  treated  was  99,882,850  gallons,  or  324,000  gal- 
lons per  day,  exclusive  of  Sundays  and  legal  holidays,  when 
the  pumps  are  not  run. 
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Four  hundred  and  four  thousand  two  hundred  and  seventy 
pounds  of  sulphate  of  alumina  have  been  used  in  purifying 
the  sewage,  and  162  tons  of  coal  were  used  in  pumping. 

The  cost  of  pumping  and  ti-eating  the  sewage  was  $152.46 
per  million  gallons  treated.  This  price  does  not  include 
extra  work  about  the  grounds,  or  the  care  of  the  main  sewer 
and  its  branches. 


Mystic  Conduit  and  Eesekvoib. 

The  conduit  has  been  cleaned  twice  during  the  year,  and 
is  in  good  condition.  The  north-eastern  division  of  the 
reservoir  should  be  cleaned  during  the  coming  year,  and 
such  repairs  made  as  are  found  to  be  necessary. 

Mystic  Pumping-Station. 

The  8,000,000-gallon  pump  was  overhauled  during  the 
year,  and  was  fitted  with  new  valve-rods.  It  is  now  in 
good  condition. 

An  independent  air-pump  and  condenser  has  been  con- 
tracted for,  to  connect  with  the  two  6,000, 000-gallon  pumps, 
their  old  air-pumps  being  worn  out.  By  this  improvement  the 
efficiency  of  these  two  pumps  will  be  considerably  increased. 

The  four  boilers  that  were  erected  in  1872  are  to  be  re- 
placed by  three  new  boilers  during  the  coming  summer. 

A  lathe,  driven  by  a  Tuerk  water-«motor,  has  been  placed 
in  the  basement  of  the  engine-room,  and  has  proved  to  be 
of  great  assistance  in  making  repairs  to  the  pumps. 

The  table  on  page  43  shows  the  work  done  by  the  pump- 
ing-engines  during  the  year. 

Engine  No.  1 WM  in  nae  424  honn,  45  minutes  pomplng     75,182,000  gaUoni. 

«       ii  2  "  1.224    "    80    *•  288,128,900  " 

"       "  8  "       "  7,908    "    30    "  "       2,649,667,600  «* 

Total  amount  pumped  2,867,960,400  " 

Total  amount  of  coal  consumed,  6,286,000  lbs. 

PeroCTtage  ashes  and  clinkers,  8. 

Average  lift  in  feet,  146.61. 

Quantity  pumped  per  pound  of  coal,  464.7  sallons. 

Average  auty  of  engines  per  100  lbs.  of  eou.  no  deductions,  56,664,200  ft.-lbs. 
DsUy  average  amount  pumped,  7,830,000  gallons. 


Cost  of  Pumping. 


Salaries   $9,922  08 

Fuel   14,262  93 

Bepairs   123  64 

Oil,  waste,  and  packing        ....  690  66 

Small  supplies   406  79 


Total  $25,406  10 
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Cost  per  million  gallons  raised  one  foot  high  .     .  $0.0607 
"       pumped  to  reservoir      .  8.89 

Consumption. 

The  daily  average  consumption  from  the  combined  works, 
and  the  consumption  compared  with  that  of  1888,  has  been 
as  follows :  — 


CooHrruATK  Works. 

Mrnio  WOKKS. 

COMBIHBD  SUFPLT. 

Consamptton 
In  Oallons. 

Percentage  of 
Consumption 
of  1889. 

Conmimptlon 
In  Oallons. 

fit 

§go 

Consamptlon 
In  Gallons. 

Percentage  of 
Consumption 
of  188i.  . 

Januaiy  .  .  . 

80,172,000 

74.5 

7,769,500 

70.0 

87,941,500 

78.6 

Febniary  •  . 

85,865,200 

88.2 

9,078,600 

78.1 

44,028,800 

82.1 

March  .... 

32,180,000 

88.3 

7,537,600 

81.6 

89,717,600 

86.9 

April  .... 

80,814,500 

07.0 

7,185,700 

96.7 

88,000,200 

98.1 

May   

82,719,500 

106.2 

7,668.600 

110.5 

40,388,100 

107.0 

June  .... 

83,8n,000 

107.6 

8,017,700 

106.3 

41,806,600 

107.1 

July  

81,870,800 

00.5 

8,815,600 

100.6 

40,185,900 

99.8 

Angott  .  .  . 

81,406,200 

96.8 

8,118,200 

108.2 

89,516,400 

98.1 

September.  . 

81,722,800 

99.6 

7,966,000 

109.6 

30,688,800 

101 

October  .  .  . 

81,702,200 

108.9 

7,627,500 

107  J> 

80,329,700 

106.0 

November  .  . 

81,582,400 

llOJI 

7,816,700 

104.7 

88,840^00 

100.2 

December  .  . 

81,828,000 

974 

7,478,200 

94.4 

89,302,200 

96.8 

Average  .  .  . 

82,070,000 

96.8 

7,880,500 

94.8 

89,900,500 

96.0 

The  daily  average  consumption  per  head  of  population  has 
been  as  follows :  — 

Sudbury  and  Cochituate  supply  .       .       .     82.7  gallons. 

Mystic  supply  70.4 

Combined  supplies     .       .       .       .       .  80.0 

The  above  figures  show  a  decrease  of  3.7  per  cent,  in  the 
consumption  from  the  Sudbury  and  Cochituate  works  from 
that  of  the  previous  year ;  of  5.2  per  cent,  in  the  consump- 
tion from  the  Mystic  works ;  and  of  4  per  cent,  decrease  in 
the  consumption  from  the  combined  supplies. 
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Distribution. 

The  following  changes  were  made  in  the  distribution  sys- 
tem during  the  year :  — 


Sttdbubt  and  Cochituatb  Wobkb. 

MTSTIO  WoBKS  IK  Chablbstown. 

8m. 

Total  lensth  laid 
and  reUid. 

Length  abandoned. 

ToUl  length  laid 
and  relaid. 

Length 
abandoned. 

4" 

273 

2,430 

1,621 

2,942 

6/1 

7,040 

7,866 

6,110 

81/ 

ao,M8 

1,064 

1,607 

464 

10// 

3»13S 

922 

12// 

24,768 

626 

16W 

8,276 

20// 

16,786 

80* 

1.808 

ToUl 
length. 

188,764 

12,081 

10,004 

8,606 

The  total  length  of  pipe  laid  on  the  Sudbury  and  Cochit- 
uate  works  was  25.3  miles,  and  2.3  miles  have  been  aban- 
doned, making  a  net  increase  of  twenty-three  miles  in  the 
total  length  in  use.  On  the  Mystic  works  in  Charlestown 
the  mains  were  extended  569  feet ;  1,919  feet  of  2-inch  service- 
pipes  were  relaid  with  4  and  6  inch  main  pipes,  and  8,506 
feet  of  4,  6,  and  8  inch  wrought-iron  and  cement  pipes  were 
replaced  with  cast-iron  pipe. 

The  30  and  16  inch  mains,  which  were  partly  laid  in  1888 
to  connect  Charlestown  with  the  Cochituate  supply,  were 
completed  in  December,  by  laying  them  across  Warren  bridge, 
siphons  being  placed  under  the  channel  at  the  draw-opening. 
The  siphons  consist,  one  of  a  20-inch  pipe,  and  the  other  of  a 
30-inch  pipe,  encased  in  a  substantial  box,  made  of  hard  pine, 
with  the  space  between  the  pipe  and  the  sides  of  the  box 
filled  with  hydraulic  cement-concrete.  The  siphon  was  so 
placed  that  in  the  channel  the  top  of  the  box  would  be  twenty- 
three  feet  below  mean  low  water,  being  three  feet  lower  than 
the  24-inch  siphon  that  was  laid  on  the  other  side  of  the  bridge 
in  1883.  The  contract  for  building  and  lowering  these 
siphons  was  awarded  to  John  Caranagh  &  Co.,  for  $14,700. 

The  method  formerly  employed  for  lowering  siphons  simi- 
lar to  these  usually  closed  the  river  to  navigation  for  at  least 
three  days.    Before  advertising  for  proposals  for  building 
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these  siphons  the  subject  of  lowering  them  was  carefully 
studied  in  consultation  with  Mr.  Francis  Low  and  Mr.  John 
Carana^,  with  the  result  that  the  length  of  time  during  which 
navigation  should  be  delayed  by  the  lowering  of  each  siphon 
was  limited  to  twenty-four  hours,  and  the  specifications  pro- 
vided that  only  approved  methods  should  be  employed  for 
lowering  them.  The  method  employed  by  the  successful  bid- 
ders was  as  follows :  — 

The  siphons  were  partially  built  on  the  shoi'e  of  Chelsea 
creek,  nearly  three  miles  from  Warren  bridge.  After  they 
were  so  far  finished  that  when  in  place  the  arms  would  be 
above  mean  low  water,  they  were  moved  on  rolls  to  a 
point  on  the  beach  just  above  low  water,  and  were  then 
raised  to  a  vertical  position  by  means  of  screws.  Each  siphon 
was  moved  and  placed  separately.  Two  long  and  narrow 
scows  were  procured,  one  of  which  was  secured  to  each  side  of 
the  siphon,  so  as  to  float  the  siphon  at  flood-tide.  The  scows 
and  suspended  siphon  were  then  towed  through  three  draw- 
bridges to  a  point  above  Warren  bridge.  The  scows  were 
then  changed  from  the  sides  of  the  siphon  to  positions  be- 
tween the  vertical  arms  of  the  siphon,  and  the  siphon  was 
then  floated  over  its  final  position  at  high  water.  The  lower- 
ing into  place  was  done  by  means  of  screws,  assisted  by  the 
fidling  tide,  and  the  channel  was  obstructed  only  during  the 
ebbing  of  one  tide  for  about  six  hours. 

The  30-inch  siphon  was  lowered  on  November  14  and  the 
20-inch  on  November  23.  The  illustration  on  opposite  page 
shows  the  30-inch  siphon  ready  for  lowering  into  place. 

The  beds  for  the  siphons  had  to  be  dredged  at  least  10  feet 
below  the  bottom  of  the  channel,  and  it  was  necessary  to  re- 
move large  portions  of  the  draw-pier  and  wharf  to  accom- 
modate the  dredger.  The  30  and  16  inch  pipes  were  laid 
under  the  bridge  and  upon  the  draw-pier  and  wharf.  The 
boxes  to  enclose  and  support  the  pipes  were  built  by  J.  N. 
Hayes  &  Co.,  the  greater  portion  of  it  by  contract  and  a 
small  portion  by  day's  work.  This  work  will  be  completed 
during  the  present  month. 

The  laying  of  these  pipes  completes  the  ^  Connection  with 
Charlestown  "  and  "  New  Main  to  East  Boston,"  which  were 
begun  in  1887 ;  and  Charlestown  can  now  be  supplied  with 
water  from  both  the  low  and  high  Sudbury  and  Cochituate 
services,  if  any  emergency  should  arise  in  connection  with 
the  Mystic  supply. 

A  20-inch  high-service  main  was  laid  from  Parker-Hill 
reservoir  to  Boston  Common,  a  distance  of  15,948  feet.  A 
right  of  way,  400  feet  long  and  10  feet  wide,  was  secured 
tiirough  land  of  Franklin  Dexter  on  Parker  Hill,  between 
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Parker  Hill  avenue  and  Hillside  street.  This  shortened  the 
length  of  the  pipe  line  about  1,200  feet  from  that  originally 
estimated  upon,  and  was  secured  without  any  expense  to  the 
city.  The  main  is  laid  over  the  Boston  and  Albany  railroad 
at  Huntington-avenue  bridge,  a  wrought-iron  pipe  being  used 
at  that  point ;  and  the  16-inch  low-service  pipe,  formerly 
laid  upon  the  sidewalk  of  that  bridge,  was  replaced  by  a 
wrou^ht-iron  pipe,  both  pipes  being  laid  below  the  floor  of 
the  sidewalk. 

Considerable  delay  was  experienced  in  procuring  the 
wrought-iron  pipes ;  but  water  will  be  let  into  the  pipe  by 
the  middle  of  the  present  month.  This  main  will  increase 
the  pressure  on  the  pipes  near  Beacon  Hill  about  10  pounds 
during  the  hours  of  greatest  consumption. 

A  16-inch  high-service  main  was  laid  from  Parker  street 
to  Walnut  avenue  near  Egleston  square,  a  distance  of  6,145 
feet,  and  the  12-inch  pipe  was  connected  through  Seaver 
street.  These  mains  give  12  to  14  feet  additional  head  to  the 
services  on  Elm  Hill  during  the  hours  of  greatest  consumption, 
and  no  complaints  of  an  insufficient  supply  have  been  heard 
since  this  connection  was  made. 

The  supply  in  Dorchester  was  improved  by  laying  3,900 
feet  of  12-inch  pipe  in  Blue  Hill  avenue,  from  Grove  Hall  to 
Abbot  street ;  1,740  feet  of  12-inch  pipe  in  Mill  and  Preston 
streets,  to  Commercial  Point ;  and  by  relaying  1,680  feet  of 
6-inch  with  12-inch  pipe  in  Savin  Hill  avenue. 

The  6-inch  pipe  line  to  Long  Island  was  completed  during 
the  year.  The  siphon  and  pipe-box  at  Neponset  bridge  were 
built  and  placed  in  position  by  J.  N.  Hayes  &  Co.,  the 
siphon,  containing  an  8-inch  pipe,  being  lowered  on  Sunday, 
April  21. 

The  excavation  for  the  pipe-trench  on  Long  Island  was 
done  by  inmates  of  Deer  Island,  and,  in  consequence,  the 
completion  of  the  work  was  somewhat  delayed,  so  that  the 
water  was  not  turned  on  to  the  island  until  August  21. 

Additional  Supply. 

On  March  10  the  preliminary  work  on  Basin  5  on  Indian 
brook  was  stopped  for  lack  of  fiinds,  and  was  suspended  until 
November  18,  when  a  party  began  to  run  the  final  location 
lines  for  the  changes  of  the  road  system  in  the  vicinity  of 
the  basin. 

In  December  borings  were  commenced  to  determine  the 
location  and  character  of  the  proposed  dam,  and  the  work  of 
cross-sectioning  the  proposed  basin  was  also  commenced. 

On  November  25  the  survey  of  Whitehall  pond  and  adja- 
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cent  territory  was  commenced  and  is  now  about  completed. 
Foi  particulars,  see  the  following  report  of  Desmond  Fitz 
Gerald,  Eesident  Engineer :  — 

Boston  Water  Works, 
Office  of  Additional  Supply, 
South 'Framingham,  Mass.,  Jan.  1,  1890. 

William  Jackson,  Esq.,  OUy  Engineer  and  Chief  Engi- 
neer  Boston  Water-  Works  :  — 

Dear  Sir,  —  I  submit  herewith  a  brief  report  of  engineer- 
ing work  accomplished  during  the  past  year  by  the  additional- 
supply  force. 

Between  March  10  and  November  18  no  work  was  done  on 
Basin  5,  on  account  of  lack  of  appropriation.  On  November 
18  a  party  began  the  work  of  locating  the  new  lines  of  the 
roads,  slight  changes  having  been  made  in  the  former  lines. 
This  work  was  completed  on  Dec.  28,  1889. 

On  December  12  a  diamond  drill  was  set  up  on  the  pro- 
posed line  of  the  dam,  and  is  still  at  work.  Bed-rock  was 
reached  in  the  valley  at  a  depth  of  42  feet  below  the  surface 
of  the  ground.  The  borings  and  test-pits  have  revealed  the 
fact  that  the  ground  is  fiill  of  heavy  boulders  and  water,  and 
the  trench  for  the  core-wall  will  be  extremely  difficult  and 
costly  to  excavate.  The  test-pit  on  the  southerly  end  of  the 
dam  was  carried  to  the  rock  in  December.    Depth,  36  feet. 

The  engineering  forces  at  the  basin  are  now  at  work  on 
the  cross-sectioning  of  the  valley,  and  getting  out  the  quan- 
tities for  the  construction  of  the  roads  early  in  the  spring. 
An  artesian-well  boring-machine  will  be  started  within  a 
few  days  to  hasten  the  borings,  and  a  second  diamond  drill 
will  be  ordered. 

A  small  force  is  now  engaged  in  sinking  a  test-pit  in  the 
meadow  by  the  brook. 

On  November  25  a  party  was  started  at  Whitehall  pond  to 
make  a  survey  of  the  pond  and  neighborhood.  A  taking- 
line  has  been  located,  contours  run,  and  the  work  is  now 
nearly  completed.  This  party  will  then  be  moved  to  Cedar 
swamp. 

During  the  summer,  contours  were  made  of  the  valley  of 
Cold  Spring  brook,  below  Dam  4,  with  reference  to  improv- 
ing the  channel.  This  survey  showed  the  necessity  of  lower- 
ing the  bridge  abutments  of  one  of  the  Ashland  highway 
bridges  on  Main  street. 

These  abutments  were  accordingly  rebuilt  in  October  and 
November,  permission  therefor  having  been  obtained  from 
the  selectmen  of  Ashland. 
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Under  the  head  of  maintenance  the  following  engineering 
work  has  been  carried  on  during  the  year :  — 

Plans  were  made  early  in  the  season  for  lining  portions  of 
the  Beacon-street  tunnel  of  the  Sudbury-river  aqueduct,  which 
were  in  a  dangerous  condition  from  disintegration  of  the 
rock.  The  greater  part  of  the  summer  was  spent  in  putting 
a  track  into  the  tunnel,  and  in  preparing  to  do  the  work. 

The  laying  of  concrete  was  begun  in  September,  and  is 
stiD  in  progress. 

A  biological  laboratory  has  been  built,  and  a  party  organ- 
ized for  the  study  of  changes  in  the  life  in  the  water,  both 
animal  and  vegetable. 

A  new  set  of  experiments  has  been  started  at  Chestnut- 
hill  reservoir  on  filtration. 

The  plant  has  been  for  the  most  part  procured,  but  the 
preparation  of  the  tanks  was  stopped  by  the  cold  weather. 
Work  will  be  resumed  early  in  the  coming  season,  and  it  is 
hoped  that  filtration  maybe  started  in  this  experimental  plant 
by  the  beginning  of  May.  The  design,  which  is  closely 
modelled  on  the  Lawrence  experiments,  has  received  the 
approval  of  Mr.  Hiram  F.  Mills.  The  object  is  to  determine 
the  exact  effect  of  intermittent  and  continuous  filtration  on 
the  Boston  water  and  economic  sections  of  materials. 

In  closing  I  may  add  that  the  past  year  has  been  an  un- 
usually active  one  in  all  departments  of  the  works. 

Very  respectfully  yours, 

(Signed)       Desmond  Fitz  Gerald, 

Resident  Engineer, 

In  General. 

The  valley  of  Cold  Spring  brook  below  Dam  4  was  sur- 
veyed for  improving  the  water-course. 

The  lining  of  portions  of  the  Beacon-street  tunnel  of  the 
Sudbury  aqueduct  has  been  conmienced,  and  is  now  in  prog- 
ress. The  lining  is  of  concrete,  the  inside  ring  being  of 
Portland  cement,  and  the  backing  of  Rosendale  cement. 

[The  illustrations  indicate  the  method  of  doing  this  work. 
Plate  No.  2  shows  a  section  in  course  of  preparation,  the 
bottom  is  being  pumped  out  between  two  temporary  dams, 
and  men  are  trying  the  sidewalls  and  roof,  so  as  to  detach 
any  loose  stone.  Plate  No.  3  shows  the  mixing-beds,  the 
material  being  brought  to  them  by  cars,  each  having  a 
capacity  for  carrying  in  separate  compartments  one  cask  of 
cement,  two  of  sand,  or  five  of  broken  stone.  The  materials 
are  shovelled  froxa  the  cars  into  the  beds,  then  mixed  and 
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shovelled  into  a  car,  by  which  it  is  transported  to  the  work. 
Plate  No.  4  shows  the  car  of  concrete  in  position  for  the 
building  of  the  arch.] 

During  the  season  the  study  of  animal  and  vegetable 
life  in  the  water  supply  has  received  considerable  attention. 
Early  in  the  season  Mr.  Greo.  W.  Rafter,  who  had  made  a 
special  study  of  this  subject,  was  engaged,  and  later  a  biolog- 
ical laboratory  was  built,  and  a  force  engaged  to  continue 
the  study. 

The  experiments  on  filtration  have  been  continued  through 
the  greater  part  of  the  year,  with  the  result  that  it  has  been 
determined  to  continue  the  experiments  on  a  more  elaborate 
scale.  A  plant  for  these  experiments  is  now  in  preparation, 
and  Mr.  Hiram  F.  Mills,  of  Lawrence,  a  member  of  the 
Mass.  State  Board  of  Health,  who  has  already  made  special 
studies  of  filtration,  has  been  engaged  as  consulting  engineer. 

The  pipe  for  a  24-inch  high-service  main,  from  the  comer 
of  Prince  and  Perkins  streets  to  Forest  Hills,  has  been  con^ 
tracted  for,  and  will  be  laid  the  coming  season.  This  m^in 
is  a  portion  of  the  main  pipe  line  that  will  connect  the  pro- 
posed reservoir  in  Roslindale  with  Fisher  Hill  reservoir,  and 
it  will  be  desirable  to  extend  this  main  still  further  within  a 
short  time,  in  order  to  further  improve  the  water  supply  for 
Roslindale  and  West  Roxbury  village. 

Thirty-nine  contracts  for  rock  excavation  have  been  made 
during  the  year. 

Two  hundred  and  ninety  petitions  for  main  pipe  extensions 
have  been  received  and  reported  upon  in  regard  to  grade  of 
streets,  size  of  pipe,  and  cost  of  laying. 

The  pipe  laid  has  been  measured,  the  gates  and  hydrants 
located,  and  are  being  plotted  on  the  plans. 

Forty-seven  profiles  of  unaccepted  streets  have  been  made 
and  grades  given  for  grading  the  streets  and  laying  pipes 
wherever  it  was  necessary. 

The  records  from  the  four  pumping  stations,  the  lakes, 
reservoirs,  the  Mystic  sewer,  and  the  returns  from  the  pipe 
foundries  etc.,  have  been  carefully  kept. 
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Rainfall  in  IntkcB  and  SundreeUhs  on  the  Sudbttry-river  Waier-shed  ''or  the 

Tear  1889. 
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Total  rainfall  during  the  year,  49.95  Inches. 

Being  an  average  of  two  gauges,  located  at  Framingham  and  Westboro*. 
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Bainfall  *»  In^es  and  Hundredths  on  Lake  CfoeMuaie  WaUr-shed  for  the 

Tear  1889. 
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Rainfall  %n  Inches  and  Hundreds  on  the  Mystic  Lake  Water-shed  for  the 

Year  1889. 
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SadnfcUl  Rectived  and  OolUcUd,  1889. 


BUDBUBT. 

CooHirnATB. 

IfTsnc. 

IfONTHS. 

1 

-•2 

Is 

Percent. 
coUected. 

Rainfall. 

11 
11 

Per  oent. 
collected. 

RainfaU. 

Rainfall 
collected. 

Per  cent. 
ooUected. 

Inohea. 

Inehea. 

Per 
oent. 

Incbea. 

Inehea. 

Per 
oent. 

Inehea. 

Inehea. 

Per 
oent. 

January  .  . 

5.37 

4.068 

0242 

5.46 

4.50 

82.45 

5.505 

4.51 

81.84 

Febroary  . 

1.665 

1.926 

116.80 

1.56 

1.85 

118.67 

1.86 

1.88 

06.24 

Ifaroh.  .  . 

2.865 

2.388 

100.95 

2.28 

2.06 

01.48 

2.285 

1.60 

70.18 

April  .  .  . 

8.41 

2.484 

71.87 

8ao 

2.17 

68.10 

8.61 

2.27 

62.07 

May  .... 

2.945 

1.660 

58.27 

8.64 

1.20 

82.87 

4.64 

2.18 

46.00 

June.  .  .  . 

2.80 

1J28 

40.27 

8.17 

1.18 

87.18 

8.815 

1.80 

56.07 

July.  .  .  . 

8.04 

1.130 

12.64 

0.10 

1.68 

17.00 

8.455 

1.33 

15.70 

Angnat  .  . 

4.175 

2.554 

61.18 

4.57 

8.43 

74.00 

8.02 

2M 

52.20 

September . 

4.606 

1.422 

80.87 

4.02 

1.70 

86.88 

4.705 

1.06 

22.51 

October  .  . 

4.256 

2.104 

51.57 

8.85 

1.01 

40.57 

8.50 

1.21 

83.78 

November  . 

6.20 

ZMl 

58.27 

5.70 

2.05 

50.01 

5.65 

2^ 

44.00 

December  . 

8.14 

8.007 

1274K> 

2.70 

8.26 

120.85 

2.86 

8.06 

107.QS 

Totalaand  | 
ayeragea  i 

40.06 

20.056 

58.17 

50.23 

27.05 

55.64 

50.806 

25.48 

50  J« 
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Table  showing  ike  TempercUure  of  Air  and  Water  at  Various  Stations  on 
the  Water- Works. 


Tbxfibatuiub  of  Aib. 

Tbufbratubs  of 
Watbb. 

Cheetnnt-HUl  Reiervolr. 

Frmmingluuii. 

Brooklloe 
Beserroir. 

Bfyetio 
Engine* 
home. 

a 

a 

a 

a 

9 

1 

1 

a 

a 

e 

a 

1 

1 

8 

1 

t 

3 

S 

Juiuftry    .  .  « 

68.0 

0.6 

83.0 

68.0 

6.0 

32.6 

87.0 

86.6 

February  .  .  . 

47.0 

-4.0 

26.0 

48.0 

-6.0 

24.2 

86.9 

36.8 

March  .... 

68.6 

19.0 

87.0 

62.0 

18.0 

873 

88.6 

36.6 

80.0 

28.0 

47.6 

79.0 

26.0 

48.0 

47.2 

46.8 

M»y  

91.6 

87.0 

60.6 

08.0 

86.0 

61.1 

60.6 

63.2 

88.0 

46.0 

68.4 

90.0 

46.0 

69.0 

67.6 

68.7 

89.0 

60.6 

60.7 

88.0 

60.0 

70.3 

72.7 

74.6 

Aagiut  .... 

86.0 

46.0 

67.0 

84.0 

46.0 

66.8 

71U) 

72.0 

September   .  . 

86.0 

88.0 

63.1 

88.0 

37.0 

62.4 

66.8 

6841 

October.  .  .  . 

76.0 

27.0 

47.9 

72.0 

26.0 

47.6 

64.6 

54.8 

November   •  . 

66.6 

17U) 

48.1 

66.0 

17.0 

43.8 

46.8 

47.0 

December.  .  . 

64.0 

8.0 

86.8 

64.0 

6.0 

86.8 

89.0 

89.8 
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C— IMPROVED  SEWERAGE. 

The  following  is  a  statement  of  the  condition  of  the  ap- 
propriation  for  Improved  Sewerage  Constniction  to  Jan.  1, 
1890:  — 

Total  appropriations  $5,913,089  93 

Expended  to  Jan.  1,  1890  ....     5,419,251  74 

Balance  Jan.  1,  1890  ....      $493,838  19 

By  an  act  of  Legislature,  entitled  An  Act  to  enable  the 
aty  of  Boston  to  extend  its  Improved  Sewerage  System,  ^ 
approved  May  9,  1889,  the  Board  of  Aldermen  was  author- 
ized to  extend  the  construction  of  the  Improved  Sewerage 
System,  and  to  take  land  therefor ;  also  to  incur  indebtedness 
to  an  amount  not  exceeding  $500,000  outside  of  the  limit  of 
indebtedness  fixed  by  law  for  the  city. 

On  May  29,  1889,  an  order  of  the  Board  of  Aldermen  was 
approved,  That  the  City  Engineer  is  hereby  directed  to 
proceed  with  surveys  of  the  extension  of  the  Improved  Sewer- 
age System  to  Dorchester  Lower  Mills  and  Brighton,  the  ex- 
pense thereof  to  be  charged  to  the  available  balance  of  the 
loan  for  Improved  Sewerage  Construction." 

In  accordance  with  this  order  an  engineering  force  was  at 
once  organized  and  surveys  and  investigations  commenced. 

On  Sept.  30,  1889,  these  surveys  having  progressed  suffi- 
ciently to  indicate  the  general  metiiod  to  be  pursued  in  regard 
to  the  extension  of  the  Improved  Sewerage  System,  a  plan 
was  submitted  to  the  Board  of  Aldermen,  and  the  following 
order  was  passed : — 

"  WTiereaSj  it  is  hereby  adjudged  to  be  necessary  for  the 
public  convenience  and  the  pubUc  health  ofthe  City  of  Boston 
to  continue  and  extend  the  Improved  Sewerage  System,  as 
shown  on  the  plan  hereinafter  mentioned,  it  is  therefore 

Orderedy  That  intercepting  sewers,  in  continuance  and 
extension  of  the  Improved  Sewerage  System  of  the  City  of 
Boston,  be  laid  and  constructed  in  the  streets  and  places  sub- 
stantially as  shown  and  indicated  by  red  lines  and  dotted 
red  lines  on  a  plan  dated  Sept.  23,  1889,  and  marked  *Main 
and  branch  intercepting  sewers  and  proposed  extension  of 
same,'  on  file  in  the  office  of  the  City  Engineer. 

"  That  the  City  Engineer  be  and  he  is  hereby  directed  to 
lay  and  construct  the  same,  and  that  the  expense  thereof  be 
charged  to  the  appropriation  for  Improved  Sewerage.** 
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This  order  was  passed  on  Sept.  30  and  approved  on 
Oct.  2,  1889 ;  the  loan  of  $500,000  having  been  passed  on 
Sept.  3  and  approved  Sept.  14,  1889. 

The  surveys  and  investigations  being  well  advanced,  and 
plans  and  specifications  having  been  prepared  for  several  of  the 
sections  of  sewer,  proposals  were  advertised  for  the  construc- 
tion of  the  same,  and  contracts  were  awarded  on  Oct.  15, 
1889,  to  the  lowest  bidders,  on  the  following  sewers :  — 

Section  8. —  South  Boston  Intercepting  Sewer. 
Section  9. — South  Boston  Intercepting  Sewer. 
Section  3. — Dorchester  Intercepting  Sewer. 
Section  1. — Brighton  Intercepting  Sewer. 

Owing  to  the  open  winter,  work  is  well  advanced  on  the 
above  sewers,  with  the  exception  of  the  Brighton  sewer. 

The  result  of  the  surveys,  the  work  now  in  progress,  and 
the  work  proposed  to  be  done,  is  as  follows  : — 

City  Proper. 

The  extension  of  the  Improved  Sewerage  System  in  the 
city  proper  will  require  — 

I^irst.  The  building  of  an  intercepting  sewer  in  Commercial 
street,  from  the  end  of  the  present  "  West  Side  Intercepting 
Sewer  "  at  Prince  street  to  Charter  street.  This  sewer,  to  be 
known  as  "Section  7,  West  Side  Intercepting  Sewer,'*  will 
be  about  500  feet  long,  and  will  intercept  the  sewage  now 
flowing  into  the  docks  at  the  foot  of  Hull  and  Charter 
streets. 

The  construction  of  this  sewer  will  complete  the  "  West 
Side  Intercepting  Sewer." 

Second.  The  building  of  an  intercepting  sewer  in  Atlantic 
avenue,  from  Central  street  to  Commercial  street,  and  in 
Commercial  street,  from  Atlantic  avenue  to  Hanover  street. 
These  sewers  will  be  known  as  "  Sections  5  and  6,  East  Side 
Intercepting  Sewer,"  and  will  be  1,525  and  1,575  feet  long, 
respectively.  These  sewers  will  intercept  sewage  now 
emptying  into  the  docks  at  the  foot  of  Clark,  Battery,  and 
Hanover  streets. 

The  construction  of  these  sewers  will  complete  the  East 
Side  Intercepting  Sewer,  and  together  with  the  construction 
of  Section  7,  West  Side  Intercepting  Sewer,  previously 
mentioned,  will  remove  aU  sewage  now  emptying  along  the 
water-front  of  the  North  End. 

Third.  The  first  section  of  the  intercepting  sewer,  which 
will  ultimately  extend  up  the  Charles-river  valley  and  sewer 
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Brighton,  Newton,  Watertown,  and  Waltham,  is  located  in 
Huntington  avenue,  and  extends  from  Gainsboro'  street 
(where  it  joins  the  main  intercepting  sewer)  to  Parker 
street. 

This  Charles-river  valley  sewer  will  be  built  by  the  State, 
under  the  direction  of  the  Metropolitan  Sewerage  Commis- 
sioners. The  drainage  of  a  large  territory  in  Roxbury  now 
overflows  into  the  Back  Bay  park,  and  in  order  to  do  away 
with  this  nuisance,  it  is  proposed  that  the  city  of  Boston 
shall  build  the  first  section  of  this  sewer,  so  as  to  intercept 
the  sewage  now  emptying  into  the  park. 

This  sewer  will  be  completed  in  October,  1890,  and  will 
complete  the  extension  of  intercepting  sewers  in  the  city 
proper. 

South  Boston. 

The  extension  of  the  Improved  Sewerage  System  in  South 
Boston  will  require  — 

First.  The  building  of  intercepting  sewers  in  First  street 
and  East  Second  street,  from  D  street  to  L  street. 

These  sewers,  to  be  known  as  "Sections  8  and  9,  South 
Boston  Intercepting  Sewers,"  will  be  2,363  and  1,877  feet  long, 
respectively ;  they  will  intercept  sewage  now  emptying  into 
the  docks  at  the  foot  of  F,  I,  and  L  streets. 

Plans  and  specifications  for  these  sewers  were  completed  in 
October,  1889,  and  proposals  for  their  construction  advertised 
for. 

Section  8,  South  Boston  intercepting  sewer,  was  awarded 
to  the  Metropolitan  Construction  Company,  for  the  estimated 
sum  of  $21,332.95,  they  being  the  lowest  bidder. 

Work  has  rapidly  progressed  on  this  section,  and  its  com- 
pletion is  expected  in  May,  1890. 

Section  9,  South  Boston  intercepting  sewer,  was  awarded 
to  Collins  &  Ham,  for  the  estimated  sum  of  $13,832.95,  this 
firm  being  the  lowest  bidder. 

Good  progress  has  been  made  on  the  construction  of  this 
sewer,  which  will  be  finished  in  May,  1890. 

The  construction  of  these  sewers  will  complete  the  exten- 
sion of  the  Improved  Sewerage  System  along  the  north  side 
of  South  Boston,  and  will  intercept  all  sewage  now  emptying 
along  this  water-front. 

Second.  The  building  of  an  intercepting  sewer  from  Sixth 
street  to  East  First  street,  through  the  Marine  park  and 
O  street,  to  intercept  sewage  now  emptying  at  East  First 
street. 

This  sewer  will  be  about  2,200  feet  long. 

Surveys  have  been  made  for  the  construction  of  this 
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sewer,  and  the  work  will  be  completed  during  the  coming 
season. 

The  construction  of  this  sewer,  together  with  Sections  8 
and  9,  previously  mentioned,  will  complete  the  extension  of 
the  Improved  Sewerage  System  in  South  Boston,  until  further 
extensions  are  required  by  the  filling  of  the  flats  to  the  line 
established  by  the  Harbor  and  Land  Commissioners. 

Dorchester. 

The  extension  of  the  present  Dorchester  intercepting 
sewer  to  Dorchester  Lower  Mills  will  require  the  construc- 
tion of  about  four  miles  of  sewers. 

Plans  and  specifications  were  completed  for  part  of  this 
sewer,  and  the  first  section  has  been  put  under  contract  to 
Mr.  A.  A.  Hall,  for  the  estimated  sum  of  $28,731.40,  he 
being  the  lowest  bidder. 

Work  is  progressing  on  this  section,  which  is  2,090  feet 
in  length,  and  it  will  probably  be  completed  in  July. 

Surveys  for  the  other  sections  of  the  sewer  are  now  in 
progress. 

Owing  to  the  fact  that  the  sewer  is  located  almost  entirely 
through  private  property,  delay  is  experienced  in  making 
agreements  with  the  owners  of  the  land  as  to  the  exact  location 
of  the  sewer.  Construction  will,  however,  be  commenced  on 
several  sections  in  April,  1890,  and  the  completion  of  the 
entire  sewer  is  anticipated  in  1891. 

In  the  original  plan  for  the  Improved  Sewerage  System  for 
the  City  of  Boston,  provision  was  made  for  the  future  con- 
struction of  the  intercepting  sewer  to  Dorchester,  and  a 
connection  was  left  in  the  main  sewer,  near  Mt.  Vernon 
street  in  Dorchester.  This  connection  was  built  at  a  low 
grade,  which  was  properly  adjusted  to  the  future  extension 
of  the  sewer. 

In  1885  the  Sewer  Department  was  given  authority  by  the 
city  government  to  build  the  Dorchester  intercepting  sewer 
from  its  junction  with  the  main  sewer  as  far  as  Glover's 
Comer.  The  oflicials  then  in  charge  of  the  Sewer  Depart- 
ment changed  the  grade  of  the  sewer  by  raising  it  five  feet 
above  the  height  at  which  it  was  originally  designed  to  be 
built.  As  a  consequence,  great  diflScuIty  is  now  experienced 
in  extending  this  sewer  as  far  as  Dorchester  Lower  Mills ; 
and  in  order  to  properly  intercept  the  sewage  from  the 
conunon  sewer  at  Granite  avenue,  the  intercepting  sewer  will 
have  to  be  built  at  a  very  flat  grade,  and  more  labor  will 
be  required  to  keep  it  free  from  deposits  than  would  have 
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been  necessary  if  it  could  have  been  extended  on  the  grade 
contemplated  in  the  original  design. 

The  completion  of  the  Dorchester  intercepting  sewer  will 
furnish  an  outlet  with  which  the  towns  of  Dedham,  Hyde 
Park,  and  Readville  will  in  the  future  connect  their  sewers. 
This  connection  should  yield  a  revenue  to  the  City  of  Boston 
for  the  use  of  the  outlet  and  the  disposal  of  the  sewage  at 
Moon  Island.  The  Neponset  river  will  be  purified,  and  a 
nuisance,  now  a  source  of  constant  complaint  at  the  Lower 
Mills,  will  be  mitigated. 

The  amount  of  money  expended  on  Improved  Sewerage 
during  the  year  past  is  $18,281.45. 

The  main  sewer,  which  extends  up  the  Stony  brook  valley, 
and  which  this  order  proposed  to  extend,  is  a  **conunon 
sewer. "  This  sewer  is  intercepted  and  brought  in  to  the 
Improved  Sewerage  System  at  Elmwood  street  in  Roxbury. 
While  it  is  undoubtedly  important  that  this  conunon  sewer 
should  be  extended  as  the  order  provided,  it  was  manifestly 
outside  of  the  provisions  of  the  "  Act  to  enable  the  City  of 
Boston  to  extend  its  Improved  Sewerage  System,"  and  the 
order  failed  to  pass. 
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D.— PARKS. 

From  the  City  Engineer's  report  to  the  Board  of  Park 
Commissioners :  — 

The  Parkway — Back  Bay  Fens. 

Eoccavation  of  Waterway.  —  The  dredger  was  employed 
during  the  early  part  of  the  season  in  completing  the  work 
of  deepening  the  channel,  as  described  in  the  last  annual 
report ;  the  site  of  the  proposed  bridge  at  the  junction  of 
Audubon  road  and  the  Fenway  has  been  dredged,  and  early 
in  October,  there  being  no  other  work  which  could  be  done 
by  the  dredger  at  present,  the  force  was  suspended. 

On  December  17  work  was  resumed  for  a  few  days  to 
excavate  the  earth  dam  left  by  the  Sewer  Department  at  the 
outlet  of  the  new  channel  for  Stony  brook.  This  work  has 
been  finished,  and  until  the  channel  from  the  Fen  bridge  to 
Brookline  avenue  can  be  built,  there  will  be  nothing  for  the 
dredger  to  do. 

Grading  of  Marsh.  —  The  area  of  marsh  land  has  been 
but  slightly  added  to  during  the  year,  but  considerable  work 
has  been  done  in  seeding  and  sodding  the  areas  previously 
graded. 

Drainage.  —  Catch-basins  have  been  built  in  Audubon 
road,  and  drains  laid  for  conveying  the  water  collected  by 
them  into  the  channel. 

Roadways  and  Walks. — ^During  the  winter  of  1888-9, 
7,015  tons  of  stone  were  purchased  for  surfacing  roads  and 
walks,  and  a  small  force  of  men  and  teams  kept  at  work 
operating  the  crusher  and  piling  the  stone.  The  average 
cost  of  the  stone  delivered  at  the  crusher  was  93  cents  per 
ton  of  2,000  lbs.,  and  the  total  cost  of  the  crushed  stone, 
including  material,  crushing,  screening,  teaming,  depositing 
in  piles,  and  all  other  expenses,  was  $1.54  per  ton.  The 
piles  of  crushed  stone  and  screenings  were  also  measured, 
and  it  was  found  that  the  product  cost  in  the  piles  $2.05  per 
cubic  yard.  On  January  30  a  contract  was  made  with  James 
J.  Vernon,  of  Lanesville,  Mass.,  for  furnishing  curbstone 
for  Audubon  road  to  the  Fen  bridge,  and  for  the  Fenway 
from  Agassiz  road  to  and  including  Huntington  entrance. 
He  delivered  under  this  contract  6,248  lineal  feet  of  curb- 
stone at  $1.57  per  lineal  foot. 

A  contract  was  also  made  with  S.  &  R.  J.  Lombard  for 
furnishing  paving-blocks,  under  which  there  were  delivered 
70,914  blocks,  at  $45  per  M. 
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Seventeen  hundred  lineal  feet  of  Audubon  road  southerly 
from  Agassiz  road  have  been  macadamized,  the  curbstone  set, 
gutters  paved,  and  the  walk -bordering  the  road  on  its  east- 
erly side  has  been  finished ;  this  road  has  not,  however,  been 
open  to  travel,  there  being  at  present  no  outlet  at  its  south- 
erly end. 

In  addition  to  the  above  the  walk  through  the  Fenside, 
southerly  from  a  point  near  the  easterly  end  of  Agassiz  road, 
has  been  nearly  completed  as  far  as  the  Stony-brook  gate- 
house ;  and  from  this  point  the  walk  has  been  sub-graded 
around  the  easterly  and  southerly  sides  of  the  basin  to  the 
junction  of  the  Fenway  and  Audubon  road,  excepting  the 
portion  opposite  Huntington  entrance. 

The  crushed  stone,  curbstone,  and  paving-blocks  required 
for  the  completion  of  the  Fenway  between  Westland  and 
Huntington  entrances  and  for  Huntington  entrance  have 
been  purchased,  but  the  work  has  not  been  done,  the  Sewer 
Department  not  having  yet  completed  its  work  at  the  outlet 
of  the  new  channel  for  Stony  brook. 

Grading  of  SlopeSy  Loamingy  and  Planting.  —  The  large 
area  described  in  the  last  annual  report  as  graded  has  been 
planted,  and  nearly  four  acres,  in  addition,  prepared  for 
planting. 

The  foundations  for  the  bridge  over  the  outlet  of  the  new 
channel  for  Stony  brook  has  been  completed  by  the  Sewer 
Department,  but  the  superstructure  is  yet  to  be  built. 

The  following  table  gives  the  principal  items  of  work  com- 
pleted to  date :  — 


Channel,  excavated 
Shore,  completed  . 
Marsh, 
Driveway, 
Walks, 
Eide, 
Curbing, 
Gutters, 
Area  covered  with  loam 
Area  planted 
Boundary  fence 
Drains  laid  . 
Catch-basins . 
Man-holes 


1,148,000  sq.  ft.  . 

23,000  lin.  ft.  . 

828,000  sq.  ft.  . 
46,500  sq.  yds. 

19,100  . 

3,000  . 

22,100  lin.  ft.  . 
10,200  sq.  yds. 

867,000  sq.  ft,  . 

711,000  sq.  ft.  . 

4,000  lin.  ft.  . 
5,545 
65 
6 


Per  cent 
of  whole. 

90 
82 
99 
52 
37 
23 
59 
53 
63 
52 
26 


Much  work  besides  that  included  in  the  table  has  been  but 
partially  completed,  and  cannot  yet  be  classified. 
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A  considerable  force  has  also  been  employed  through  the 
year  in  the  care  of  the  plantations,  roads,  walks,  etc. 

Arnold  Arboretum. 

The  spring  or  well  at  the  foot  of  Bussey  hill  has  been 
covered,  and  the  ground  about  it  graded.  On  Sept.  19  work 
was  begun  on  the  grading  of  the  driveway  leading  from  the 
present  road  to  the  Walter-street  entrance,  and  the  work  is 
now  in  progress.  One  of  the  culverts  over  the  brook  has 
been  built.  The  other  work  done  during  the  year  has  been 
that  required  for  the  care  of  the  roads  and  of  the  plantations 
on  the  city^s  reservation  at  the  smnmit  of  Bussey  hill. 

Franklin  Park. 

Drives  and  Walks.  —  During  the  year  the  Old  Trail  road, 
Seaver  street,  opposite  Humboldt  avenue,  to  the  westerly 
end  of  the  Greeting,  and  the  adjacent  walks,  have  been  com- 
pleted. 

Glen  lane  has  been  completed  from  Glen  road  to  a  point 
300  feet  beyond  the  Valley  gate,  and  for  600  feet  farther  has 
been  sub-graded. 

The  circuit  drive  has  been  completed  from  the  Valley-gate 
entrance  to  near  the  comer  of  Walnut  and  EUicott  streets, 
and  the  walks  in  its  vicinity  are  nearly  finished.  The  walks 
in  the  rear  of  the  Playstead  Shelter  have  been  completed. 
About  1,200  lineal  feet  of  the  Loop  road  in  the  Wilderness 
have  been  sub-graded,  and  a  portion  of  it  covered  with  stone. 
Work  is  now  in  progress  sub-grading  the  drive  from  the 
present  terminus  of  the  circuit  &ve  to  the  top  of  Scarboro' 
ffiU. 

Playstead  J  Shelter^  and  Green. — A  spring  near  the  junction 
of  the  Playstead  road  and  the  Greeting  has  been  preserved  . 
and  carried  by  a  pipe  across  the  road  to  a  rustic  fountain,  or 
covered  pool,  where  it  furnishes  a  continuous  flow  of  good 
drinking-water.  A  flag  and  pennant  were  purchased  for  the 
large  flagstaff",  and  the  pennant  has  been  displayed  on  every 
pleasant  day  except  Sundays  and  holidays,  when  the  ensign 
has  been  shown. 

Gateways.  —  The  Valley  gate,  at  the  entrance  to  the 
Country  park,  from  the  Playstead  district,  has  been  com- 
pleted in  accordance  with  the  description  given  in  the  last 
annual  report. 

Boundary  Wall  for  the  Country  Park.  —  A  wall  has  been 
built  along  the  southerly  side  of  Glen  road  and  of  Glen  lane 
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from  the  westerly  boundary  of  the  park  to  a  point  on  Glen 
lane  about  900  feet  east  of  the  Valley  gate. 

EUicoU  Arch.  —  This  bridge,  which  is  a  brick  masonry 
arch,  71  feet  in  length,  17.5  feet  in  span,  and  15  feet  in 
height  above  the  walk,  has  been  completed.  The  ends  of  the 
arch  and  the  adjoining  retaining-walls  are  of  rustic  masonry, 
built  of  field  stone  found  in  the  vicinity.  Arched  recesses 
were  constructed  along  the  sides,  in  which  seats  are  to  be 
placed. 

EUicottdale.  — This  ground  was  generally  a  rocky  swamp, 
and  its  treatmen  tinvolved  a  large  amount  of  labor ;  hundreds 
of  boulders  had  to  be  broken  and  removed,  and  nearly  the 
whole  area  required  to  be  sub-drained ;  much  of  the  ground 
also  needed  grading,  in  order  to  make  it  suitable  for  its  in- 
tended use.  This  work,  with  the  exception  of  ploughing 
and  seeding,  has  been  nearly  finished. 

Drainage  of  Nazingdale.  —  About  two-fifths  of  the  whole 
park  is  included  in  one  drainage  area,  the  outlet  for  which  is 
through  a  culvert  under  Canterbury  street.  At  the  head  of 
this  drainage  area  is  the  easterly  portion  of  the  Playstead 
and  a  part  of  Long  Crouch  woods.  Consequently,  a  main 
drain  extending  through  the  valley  would  be  nearly  a  mile 
in  length,  and  at  its  lower  end  would  be  about  five  feet  in 
diameter.  It  had  been  thought  that  the  sununer  flow  of 
water  from  the  valley  would  be  so  slight  that  an  open  chan- 
nel or  brook  would  be  unsightly  in  dry  weather,  but  the 
expense  of  a  covered  drain  being  so  great,  it  was  determined 
to  make  an  open  channel  throu^  the  lower  part  of  the  val- 
ley. This  channel  has  been  treated  so  as  to  have  the 
appearance  of  a  natural  brook,  and  work  upon  it  is  nearly 
finished.  At  the  lower  part  of  the  valley  a  temporary  dam 
has  been  built,  which  floods  about  three  acres  of  ground  for  a 
small  skating-pond.  The  covered  drain  ends  at  a  point 
about  fifty  feet  south  of  the  old  location  of  William  street, 
and  above  this  point  the  main  drain,  with  the  exception  of 
about  150  feet,  has  been  completed  as  far  as  the  Old  Trail 
road. 

The  following  table  gives  the  principal  items  of  work  com- 
pleted to  date,  but  it  does  not  include  all  the  work  done,  a 
large  amount  of  labor  and  materials  having  been  expended 
on  work  which  has  not  been  sufliciently  finished  to  admit  of 
classification :  — 


Drive-ways  completed  . 
Walks  completed  . 
Gutters  paved 
Curbstone  set 


.  45,000 sq.  yds.,  or  2|  miles. 

.  27,500 sq.  yds.,  or  3|  miles. 

.  8,600  sq.  yds. 

.  2,700  lin.  ft. 
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6-in.  water-pipe  laid 
Hydrants 

Drinking-fountains 
Bridge 

Boundary  wall 
2  ft.  9  in.  brick  drain  . 
2  ft.  X  2  ft.  6  in.  brick  drain 

2-  ft.  brick  drain  . 
18-in.  pipe  dram  . 
15-in.  pipe  drain  . 
12-in.  pipe  drain  . 
10-in.  pipe  drain  . 
8-in.  pipe  drain  . 
4-in.  pipe  drain  . 
4-in.  agricultural  tile  drain 

3-  in.  agricultural  tile  drain 
2-in.  agricultural  tile  drain 
Total  drain  . 
Man-holes  . 
Catch-basins  and  inlets  . 
Open  channel  for  brook 
Area  of  ground  graded  and 

planted,  or  seeded 


3,000  lin.  ft. 
6 
5 
1 

2,700  lin.  ft. 
450 
180 
769 
1,860 
2,239 
1,351 
1,134 
4,787 
190 
2,100 
2,420 
24,613 
42,093  " 
27 
80 

2,300  lin.  ft. 
62  acres. 


There  have  also  been  roughly  graded  or  sub-graded  about 
3,300  lineal  feet  of  drive-way. 


Marine  Park. 

Iron  Pier.  —  The  four  spans  contracted  for  Oct.  20,  1888, 
have  been  completed,  and  this  addition  to  the  pier  was 
opened  to  the  public  on  August  29.  One  other  span,  to  con- 
nect the  iron  pier  with  the  pier-head,  has  been  contracted  for, 
and  will  be  put  in  place  as  soon  as  the  work  on  the  pier-head 
is  sufficiently  advanced. 

Pier-Head.  —  On  March  23  a  contract  was  made  with 
Joseph  E.  White  for  the  construction  of  the  pier-head,  and 
this  work  is  now  in  progress.  The  structure  consists  of  an 
island,  somewhat  pear-shaped  in  plan,  built  of  gravel,  with 
its  outer  line  protected  by  a  sloping  wall  of  ballast  and  rip- 
rap, surmounted  by  a  parapet  of  cut  granite. 

At  the  side  toward  the  iron  pier  there  is  an  abutment  of 
masonry  laid  in  cement  mortar,  and  in  the  centre  a  circular 
wall  has  been  built,  to  serve  as  a  foundation  for  an  iron 
structure.  The  grade  of  the  surface  of  the  pier-head  is  to 
be  about  fifteen  feet  above  city  base.    This  artificial  island 
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is  filled  on  a  mad  foundation,  and  consequently  there  will  be 
more  or  less  settlement  for  several  years. 

Filling.  —  October  5  a  contract  was  made  for  furnishing 
200,000  cubic  yards  of  filling  to  grade  the  southerly  portion 
of  the  park.  About  25,000  cubic  yards  have  been  depos- 
ited to  date. 

Wood  Island  Park. 

On  September  19  the  excavation  of  the  site  of  the  pro- 
posed playground  and  the  grading  of  the  concourse  near  the 
bridge  over  the  railroad  was  commenced,  and  this  work  is 
now  in  progress. 

Charlesbank. 

Plantations.  —  The  entire  area  of  the  park,  excepting  the 
walks  and  gymnastic  grounds,  has  been  planted  during  the 
past  season. 

Lamps.  —  Gras-lamps  have  been  placed  along  the  river 
wall,  and  since  July  28  they  have  been  lighted  at  night. 

Buildings.  —  The  old  brick  building  which  was  used  for  a 
temporary  oflBce  has  been  removed,  and  a  new  building,  near 
the  northerly  boat-landing,  has  been  constructed  by  W.  H. 
Keyes  &  Co. ,  under  the  direction  of  the  City  Architect.  The 
building  is  20  feet  by  50  feet  on  the  ground,  and  is 
two  stories  in  height.  •  The  lower  story  contains  offices 
for  the  police  and  foreman,  storerooms  for  tools,  etc.,  and 
a  room  for  the  use  of  the  boat-keeper.  The  upper  story  is 
divided  into  two  rooms,  one  of  which  contains  water-closets, 
urinals,  and  lavatories,  and  the  other  is  the  entrance  to  the 
gymnastic  ground,  and  is  provided  with  boxes  for  clothing. 

This  room  is  connected  with  the  gymnastic  ground  by  a 
bridge  over  the  walk  and  bicycle  track,  with  stairs  from  its 
outer  end  leading  to  the  ground,  and  the  only  entrance  to 
and  exit  from  the  gjonnastic  ground  is  through  turnstiles  at 
the  entrance  to  the  bridge. 

Gymnastic  Ground.  — The  gymnastic  ground  was  opened 
to  the  public  on  August  27.  This  ground  has  been  provided 
with  apparatus  consisting  of  2  sheds,  with  10  sets  of  chest 
weights  in  each,  2  giant  stride  poles,  12  sets  of  horizontal 
bars,  8  sets  of  parallel  bars,  6  jumping-boxes,  7  sets  of  boxes 
for  quoit  pitching,  hammer  and  shot  throwing,  and  two  large 
frames,  each  160  feet  long,  to  which  are  attached  swings,  tra- 
pezes, ropes  and  poles  for  climbing,  ladders,  flying-rings,  etc. 
Around  the  outside  of  the  ground  there  is  a  running  and 
bicycle  track,  15  feet  wide  and  one-fifth  of  a  mile  long.  The 
apparatus  was  designed  from  sketches  furnished  by  D.  A. 
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Sargent,  M.D.,  Professor  of  Physical  Culture  of  Harvard 
University.  Two  drinking-fountains  have  been  erected 
within  the  enclosure.  The  grounds  at  the  southerly  end  of 
the  park  have  been  rearranged  to  conform  to  a  new  plan  for 
a  girls'  gjrmnasium  and  children's  playground. 

Mvddy-river  and  Stony-brook  Oov^ed  Channels.  —  These 
remain  in  the  same  condition  as  described  in  the  last  annual 
report. 

REFERENCE  LIBRARY. 

I  have  the  pleasure  of  acknowledging  a  donation  to  the 
Reference  Library  of  this  department  of  a  number  of  pamph- 
lets. Among  these  were  109  reports  and  papers  relating  to 
the  Boston  Water-Supply,  which  are  of  special  value,  and 
have  been  bound  for  their  better  preservation. 

These  reports  were  from  the  library  of  the  late  Hon.  N.  J. 
•  Bradlee,  a  former  president  of  the  Cochituate  Water  Board, 

and  were  presented  to  the  department  by  Mrs.  Bradlee. 


Wn)THS  OF  DRAW-OPENINGS. 

The  table  showing  the  widths  of  draw-openings  in  the 
bridges  over  tide-water  in  this  city  is  given  in  Appendix  A. 
The  openings  have  all  been  remeasured  for  this  report. 

WILLIAM  JACKSON, 

City  Engineer. 
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E.  S.  CHESBBOUGH,  M.  Am.  Soo.  C.  E., 
Nov.  18, 1860,  to  Oct.  1,  1856.^ 

JAMES  SLADE, 

Oct.  1,  1856,  to  April  1,  1863.« 

N.  HENEY  CRAFTS, 

April  1,  1863,  to  Nov.  26,  1872. 

JOSEPH  P.  DAVIS,  M.  Am.  Soc.  C.  E., 
Nov.  26,  1872,  to  March  20,  1880.» 

HENRY  M.  WIGHTMAN,  M.  Am.  Soc.  0.  E., 
April  6,  1880,  to  April  3,  1886.' 

WILLIAM  JACKSON,  M.  !Am.  Soc.  C.  E., 
April  21,  1886,  to  present  time. 


iDted  Angoat  18, 1888.  •  Batigned  ICarah  90, 1880. 

>I>i«d  August  2ft,  1882.  « Died  April  6, 1888. 
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CI 

1887 

38 
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Adams-street  survey. 
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22 

29 
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20 

15 

i( 

Ii 
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19 

12 

CI 

1876 

24 

8 

it 

II 

1877 

16 
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20 
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1879 

22 

32 
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11 

1880 

33 

27 

<< 

II 

1881 

25 
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38 
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Agassiz  bridge  (in  B.  B.  Fens) . . . 

1888 

39 

33 
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11 

Ii 

1888 
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5 

II 

II 

1889 

88 
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Albany-Street  bridge 
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Albany-Street  bridge 
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Albany-Street  pipe-yard  sea-wall. . 

1888 

39 

24 

Albany- street  wall  . 

1868 

22 

12 

^  The  datM  given  are  for  the  year  In  which  the  document  was  pabliahed. 
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Alford-street  sea-wall. 


Algae  

Aqueducts  and  distributing  reservoirs. 

Army  and  nary  monument  

Arnold  Arboretum,  P  


Artesian  borings,  M.  D  

Ashland-street  bridge  (oyer  B.  &  P.  R.R.) . . . 


Ashmont-street  bridge  (oyer  O.  C.  R.R.)  

Athens-street  bridge  (oyer  N.  Y.  &  N.  B.  R.R.) 


Atlantic-ayenne  filling  

"  retaining- wall,  near  Russia  wharf. 

**  soundings  

**  sea-wall  

sidewalk  


survey. 


lack  Bay :  — 


bridges  . 
Fens.. . . 


filling 


Year. 

Doe. 

Page. 

1881 

25 

17 

1882 

52 

20 

1880 

38 

27 

1889 

88 

49 

1876 

19 

43 

1884 

55 

53 

1885 

54 

51 

1887 

88 

80 

1888 

39 

34 

1889 

38 

65 

1878 

20 

38 

1876 

19 

19 

1876 

24 

13 

1877 

15 

8 

1878 

20 

8 

1879 

22 

7 

1880 

83 

7 

1881 

25 

7 

1882 

52 

8 

1883 

53 

7,  19 

1884 

55 

7 

1885 

54 

8 

1886 

41 

9 

1887 

38 

6 

1888 

89 

5 

1888 

117 

6 

1889 

38 

6 

1884 

54 

20 

1875 

19 

20 

1876 

24 

18 

1877 

15 

8 

1878 

20 

8 

1879 

22 

7 

1880 

33 

7 

1881 

25 

7 

1882 

52 

8 

1888 

53 

8 

1884 

55 

7 

1885 

54 

8 

1886 

41 

9 

1887 

38 

7 

1888 

39 

6 

1888 

117 

5 

1889 

37 

7 

1871 

15 

42 

1875 

19 

41 

1870 

14 

9 

1871 

15 

41 

1888 

53 

20 

1885 

54 

24 

1870 

14 

9 

1878 

23 

26 

1888 

39 

31 

1889 

38 

68 

1882 

52 

48 

1883 

53 

48 

1884 

55 

48 
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Back  Baj  filling  

(<  ii 

•*  improTement 

<<  (C 

"  park   


Basins,  Water-Works :  - 
Nos.  2,  8,  4  

Basin  No.  4  

««     "  5  

Basin  1  dam  


2  shallow  fiowage  

8     ««  *«   

8  •*  "  .!.!!!.!!.' 
4.      «  «i 

Beachmont  arenne  

Beacon-entrance  bridge:  — 
(B.  B.  Fens,  orer  B.  &  A.  R.R.). 


Beacon-hill  high-seryice,  W.W. 
Beacon  street   

**        **   raising  grade  .... 

"       "      •«  pipe  


Beacon  street  and  Brookline  arenue. , . . . 
Beacon-street  bridge  (over  B.  &  A.  R.R. 


Beacon-street  bridge  (orer  outlet  of  B.  B.  Fens  pond; 

see,  dUo,  Mill-dam  bridge) 


Beacon-street  widening  
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It 

1889 

88 

63 

II          II  ft 

filling  

1882 

52 

48 

ft         fl  11 

II 

1883 

58 

48 

ft          tt  tt 

It 

1884 

55 

48 

It          tt  ft 

ft 

1885 

54 

49 

tt          ft  ft 

1881 

25 

40 

ft         ft  ft 

1888 

53 

51 

ft         II  tt 

tl  It 

1884 

55 

49 

II        II  ft 

ft  It 

1886 

41 

46 

tl          ft  ft 

ft  II 

1888 

39 

31,  33 

tt        tt  tt 

It  If 

1889 

38 

64 

tf          If  tt 

1889 

38 

63 

<l         ((  <f 

1883 

53 

51 

ft         tt  tf 

It       ft  ft 

1884 

55 

51 

11          ft  ft 

ft       tt  ft 

1885 

54 

50 

ft          If  II 

1886 

41 

46 

fl         If  tl 

ft 

1887 

38 

80 

tf         tt  ft 

1888 

39 
38 

31 

ft         ft  ft 

ft  ft 

1889 

63 

tt         ft  tt 

1888 

39 

31 

tf         fl  It 

It               cc  tt 

1889 

88 

63 

tl         II  tl 

1889 

38 

65 

1884 

55 

52 

CI                tf             ft          It                It  It 

1885 

54 

51 

tl          If  tt 

tl           fl  11 

1886 

41 

47 

1884 

55 

53 

ft  tf 

It 

1885 

54 

52 

tl  tf 

ft 

1886 

41 

48 

ft  -  fl 

tl  • 

1887 

38 

30 

if  tt 

tt 

1888 

39 

86 

tl  ft 

tt 

1889 

38 

36 

ft  It 

*  *          work  completed  

1889 

38 

68 
60 

tl  If 

wall  

1883 

53 

11  tt 

It  It 

1884 

55 

51 

1884 

55 

53 

1884 

55 

52 

It  ft 

tl        It  II 

1885 

54 

51 

tl  ft 

It        It  tl 

1886 

41 

48 

It  ft 

ft        ft  ft 

1887 

88 

30 

II  ft 

(t        tf  ft 

1888 

39 

84 

ft  ft 

ft        ft  tf 

1889 

38 

65 

It  It 

1888 

39 

35 

It  II 

ft        If        tt  tt 

1889 

QQ 
OO 

65 

ft  ft 

«*        **        **      drires  and  walks, 

1889 

38 

65 

ft  ft 

"        »*        "      Ellicott  arch  ... 

1889 

38 

66 

ft  t( 

1889 

38 

66 

ft  tt 

**        **        **      Play  stead  green  . 

1889 

38 

66 

ft  ft 

1889 

88 

65 

ft  <f 

**        **        **      work  completed. . 

1889 

38 

66 

1881 

25 

'48,49 
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Year. 

Doo. 

Pago* 

1  AfiR 

Ki. 
04: 

oa 

t«                iC                t.  (t 

tt 

1  AAA 

4X 

lA 
4o 

((            ii            (I  (i 

•f 

LOO  f 

RA 
oo 

An 

it                 ((                 C(  l( 

tt 

xooo 

AQ 

OJy 

AR 
OO 

i(            ((            ((  ti 

IftAQ 

lOO«7 

51A 

OO 

fl7 
Of 

*t            (f            <i  (1 

IflAQ 
lOOO 

QA 

tit 

t(            <t            (1  t< 

1AAA 

AQ 

OtT 

AA 
OO 

{(            it            ((  <t 

It      If  It 

1 AAQ 

AA 

OO 

A7 
Of 

it            tt            tt  tc 

AA 
OO 

An 

oU 

It            {<            ti  (t 

It        It  It 

1  AAA 

09 

AR 
OO 

1  AA^ 

Xooo 

OO 

RA 

Oo 

<f  tt 

1  AAA 

i.7 

tt  (t 

1  AAA 
lOOO 

AQ 

0«7 

AA 
OO 

"     west  Roxbury,  or  Franklin,  park  

1  AAl 

00 

oZ 

((        tt        if              ((  it 

1  AMR 

O* 

R1 

**    Wood- Island  park,  East  Boston  

1 AA4. 

OO 

RA 
OO 

tt           tt  tt 

It  ft 

1 AAK 
iOOO 

RQ 

o£ 

It                        K  (C 

If  tt 

1  fiQA 

looo 

It                        tt  tt 

It  It 

1887 

AA 

OO 

An 
ou 

t<                        tt  tt 

If  ft 

1  AAA 
XOOO 

AQ 
0«7 

AA 
OO 

tl                        tt  |( 

It  tl 

1  AAQ 

AA 
OO 

AA 
DO 

Parker- hill  reservoir,  , 

XO 1  *r 

90 
£\J 

Q 

tt  tt 

lOI  o 

1Q 

X«7 

Q 

9 

Park-street  bridge  (over  B.  &  P.  R.R.)  

1  AAA 
xooo 

AQ 

1R 
XO 

Passage  for  row-boats  through  bridges  of  Charles  river, 

1887 

SA 

OO 

17 

X  f 

1883 

KA 

OO 

91 

Piles,  special  examination  of  

1  AAQ 

AA 
OO 

4U 

Pinckney-street  sea-wall  . 

XO  f  o 

9A 
20 

AA 
oO 

tt  tt 

1 A7A 

AA 
Oo 

Pipe,  length  laid,  W.  W . 

1889 

88 

56 

Pipe  plans,  Water- Works 

1874 

14 

It      tt  i( 

1876 

24 

f 

It      ft  (( 

1877 

15 

AA 

OO 

ft      it  i{ 

1A78 

XO  1  O 

20 

OiS 

tl      It  It 

1A7Q 
XO  1  u 

99 

9A 

II      it  It 

1880 

OO 

25 

Plans  and  specifications. 

1  AAA 

IOOO 

AQ 

1  7 
X  f 

Pope's- hill  nuisance  .  . , 

1  AAA 

IOOO 

AQ 

17 
X  f 

Prison-point  bridge  (Charlestown  to  Cambridge)  

1  A7i. 
lOl  ♦ 

9n 

A  A 
OO 

1A7K 
XO  1  o 

1Q 

A7 

O I 

II  It 

It  ft 

XOl  o 

24 

Al 
ox 

tl  If 

II  It 

1 A77 

XO 

9n  i.A 
aO,  40 

tt  tt 

ft  tt 

1A7A 
XOl  O 

9n 

97 

It  i< 

It  If 

1 A7Q 
JOi  9 

99 

9A 

«o 

tl  II 

tl  ft 

1  AAA 
xoou 

AA 

OO 

1  7 
X  1 

It  It 

It  tl 

1  fifil 
iooi 

9R 

1 A 

lo 

*i  ti 

ft  It 

1  AAQ 

fi9 
Oa 

1Q 
Xa 

tl  It 

tl  tt 

1  AA<t 
J  OOO 

OO 

1Q 

Xt7 

It  tt 

tl  II 

1884 

55 

19 

tl  It 

tt  It 

1885 

54 

22 

It  II 

It  II 

1886 

41 

19 

tt  ft 

ft  tl 

1887 

88 

14 

tt  It 

tt  tt 

1888 

89 

15 

II  It 

tt  If 

1888 

117 

15 

II  II 

II  tl 

1889 

88 

17 

1883 

53 

25 

Proposed  bridge  to  East  Boston  

1889 

88 

88 

1887 

38 

18 

Digitized  by  Google 


106 


CiTT  Document  No.  39. 


BUBJBOT. 


Proposed  new  bridge  to  Cambridge  

ProTidence  and  Berkeley  streets,  retaining-walU . 
Public  Garden  foot-bridge  


Public  Garden  pond  

Pumping-engine  tests,  Chestnut-hill  pumping-station 


Pumping-station,  M.  D. 


M.  D. 


**         sewers,  M.  D  

**         and  other  work,  M.  D. 
and  filth- hoist,  M.  D. . . 
Pynchon  street,  retaining-wall  

Q  and  First  streets,  extension  

Quality  of  water.  Water- Works  


Quincj-street  bridge. 


TlA^°*^o^d*s  Island  wharf  

Baising  grade  of  Beacon  street  

*♦        *'         Franklin  street,  Brighton  

**  "  Brookline  avenue  and  Beacon  street. 
««        N.  Y.  &  N.  E.  R.R  


Baising  pipe,  Beacon  street 


**        "   Brookline  avenue. 

Bebuilding  Warren  bridge  

Beports  of  draw-tenders  


Reservoir,  Chestnut  Hill. 

Fisher  Hill . . . 


Year. 

Doo. 

Page. 

1885 

64 

26 

1871 

16 

49 

1874 

20 

31 

1875 

19 

33 

1876 

24 

29 

1877 

16 

Jo 

1878 

20 

19 

1879 

22 

17 

1880 

33 

11 

1881 

25 

11 

1882 

62 

16 

1883 

63 

14 

1884 

65 

14 

1886 

64 

16 

1886 

41 

16 

1887 

38 

10 

1888 

39 

11 

1888 

117 

11 

1889 

38 

12 

1882 

62 

26 

1888 

20 

1889 

38 

66 

1886 

41 

32 

1880 

33 

44 

1882 

62 

40 

1883 

CO 

5o 

41 

1884 

66 

44 

1885 

64 

46 

1886 

41 

30 

1887 

88 

26 

1888 

89 

26 

1881 

25 

86 

1880 

33 

44 

1881 

86 

1874 

20 

38 

1873 

23 

36 

1876 

24 

5 

1880 

33 

27 

1888 

39 

16 

1889 

38 

38 

1876 

24 

37,  42 

1887 

38 

16 

1884 

66 

26 

1886 

54 

24 

1877 

15 

28 

1878 

20 

28 

1887 

38 

22 

1888 

39 

24 

1886 

64 

34 

1884 

65 

24 

1882 

62 

48 

1883 

63 

64 

1884 

65 

64,  66 

1885 

64 

54,  66 

1886 

41 

62,  54 

1871 

16 

5 

1886 

41 

27 

1887 

38 

20 
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Keservoir,  Fisher  Hill  

KeaerToirs,  W.W  

**   No.  1  

t»  »*     *»   2  •»  

«*  "     *<  8  

It  CI        t(     4  ••••1  

at  Moon  Island,  M.  D  

(«  t«        it        »«   •••  

i(  ii  H  it   ^  ^  

ft  tf  tf  tt   

It  It  tt  tt   

Retaining-walls.  See  Sea-walls. 

Betaining-walls,  Atlantic  avenue,  near  Russia  wharf. . . 

**         Berkeley  street  

It  ti        ti     ^  ^  ,  

I,  tt  tt   

**         Berwick  park  

•*         Broadway  extension  

**         Castle  street  ^  

**         Fort  avenue  *  

tf  tf  tf   

*•         Harrison  avenue  

Harrison  avenue,  between  Northamp- 
ton and  Hunneman  streets  

'*         Holyoke  street  

Indiana  place  

ft  tt  It   

"         Providence  street  

**         Pynchon  street  

**         Rockland  street  

**         Seaverns  avenue  

"         Shawmut  avenue   

"         St.  Charles  street  

ft  If      tt  «<   

*»         Tyler  street. ,  

•*         Webster  street  

"         W.  Rutland  square  and  Durham  street. 

*•         Yarmouth  street  

Richmond- street  survey  

Roadways  and  walks,  P  

tt       11       It  It   

Rockland  street,  retaining-wall  

Roxbury  annex  

**       canal  dredging  

"         **  Improvement  

ti         ft  «»   ,  

tf         ft  It   

**         "  sea-wall  

«♦         "    sewer,  M.  D  

**  survey   

Salt-water  conduit,  M.  D  

(i  It  It   

Sea-walls,  Alford  street  

tf  It  «*   Hi  . 

*•  Atlantic  avenue  

•*  Condor  street  

•*  Deer  Island  

**  Northern  and  Eastern  avenues  

•*  Pinckney  street  


Year. 

Doc. 

ou 

OA  QQ 

1874 

20 

91 

1889 

88 

46 

1  QQO 

OO 

40 

OO 

4l 

1  QQO 

OO 

4| 

1  QQ1 

9n 
2EO 

0«7 

1  QQO 

K9 
0£ 

AO 
40 

1  QQO 

Do 

40 

1  QQX 

OO 

LtL 

»o 

1  QQtt 

41 

40 

1876 

19 

41 

1871 

15 

49 

517 
Ol 

1  QQ7 

loo7 

1  R 

9A 
^O 

1  QTA 

Jo7o 

OO 

loo4 

OO 

9A 

1  Q74 
lOiO 

Zo 

9i. 
^4 

1  QTT 

1  K 

9A 

1  Q7Q 

lo/o 

9(\ 
£M 

97 

lo75 

4i7 

1  Q7Q 

io/o 

9ft 
^O 

OO 

1  Q7A 

lo/o 

9i. 

OD 

1  QTA 

11 

*o 

1  Q70 

9ft 

Oft 

1  Q71 

1  K 
10 

4J7 

1  Q7ji 

9A 

Aft 

OO 

1  QQA 

lOoU 

ftft 
OO 

so 

1  Q7S 

1Q 

1  Q7A 

lo/U 

14 

45 

1  QQA 

ftft 
OO 

22 

1  QQQ 

looo 

Kft 
Oo 

1  QQQ 

looo 

09 

91 

1  QUI 

loo* 

Rft 
OO 

91! 

1888 

Rft 

9ft 
20 

1  Q71t 

lo76 

1Q 
la 

151 
40 

loOo 

99 

SO 

1  QQQ 

looo 

ftQ 

oy 

ftl 

Ol 

1889 

88 

68 

1880 

88 

28 

1868 

22 

11 

1876 

24 

88 

1879 

22 

24 

1880 

88 

18 

1881 

25 

21 

1889 

38 

88 

1882 

52 

89 

ms 

22 

84 

1882 

52 

40 

1884 

53 

40 

1881 

25 

17 

1882 

52 

20 

1871 

15 

41 

1873 

23 

35 

1871 

15 

40 

1873 

23 

85 

1873 

28 

88 
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Sea-walU,  Pinckney  street  

**       pipe-yard,  Albany  street  

**       Roxbury  canal  

it  it  ft 

"     swett  street 

Seayems  avenue,  retaining-irall  

Second-street  bridge  (over  N.  Y.  &  N.  E.  R.R.)  

U  It  tl  ({  «|  ,j  ^  ^ 

**  "  «»  it  II  it 

Section  1,  East-side  sewer,  M.  D  

<*     2,      *•         **  ** 
■   «<     2,      "  **  *« 

**  8,  **  "  ««  '.','.'/,,',"/,'/.'.'/.',[,' 
"     4       It  CI  II 

*•  4,  Main  «*  «« 
*«     8,     **  **  «« 

**   ^»  "       **  ** 

««  4,   "       *•      "  !!!.'!*.!!.'.*.'!!.!.'!! 

<«   4^  ««       «<      II  , 

"   44,  "       "      "  ! 

"     4i,  "  «'   

•*    4i,  **         "  "  

"   6,  "       "      **  !.!...!.!!.!!!.!!!! 
"  6,  **       **  «* 
**   6,  **       "  «* 

*♦     6,     **  «*  " 

"   1,  ouifaii  " 

**        1,        "  <«  CI 

**   ii   **      "      **  !!'.'.*.!'.!!!".'.!!!!*!! 
**   ii   **      **  " 
1,   **       ««  CI   

**  2,  "  »•  " 

"  2,  **  **  *» 

"  2,  **  **  «*  *.!'.!!.!!!!!!!*!!!!* 

**  2,  "  **  «* 

*«  2,  "  **  **  !.'!!!',!!!.'!!!!*!!!! 

**  8,  Outfall  sewer  and  Moon-Isiand  reservoirs. . 
**     3^     "        <«       II  II  II        ^  ^ 

**         8^  «C  II  II  ((  u 

*»  8^  C«  IC  It  II  II 

»*     8,     **        **       •*  **  ««        ]  ] 

Outlet     **      "         **  **        [  i 

Section  2,  South  Boston  sewer,  M.D  

tl  2,  *♦  "  **  CI 
11     3^     II        II        II  it 

*'     3,  "  *»  interceptinp:  sewer,' M.D.  ... 

4,  **  *•  sewer,  M.  D  

**     4,  **  **  intercepting  sewer,  M.D  

"     6.  *•  sewer,  M.  D  

"         5^         ««  I*  CC  II 

**     6,     "        *«     intercepting  sewer,  m!  D.  . . . 

II  11  IC  II  IC  **        .  .  . 

"     2,  Stony-brook  sewer,  M.  D  

"     2,        **         intercepting  sewer,  M.  D  

**     2,  West-side  sewer,  M.  D  

CI     4^        II  II  It   

**  5,  **  **  ** 
I*         II      It  II 

Sewage  pumped,  M.  D  


Doc 

* 



1874 

20 

88 

1888 

89 

24 

1880 

83 

19 

1889 

88 

88 

1878 

20 

29 

1876 

19 

43 

1877 

15 

25 

1878 

20 

27 

1880 

83 

18 

1880 

33 

48 

1882 

52 

39 

1883 

53 

36 

1883 

53 

38 

1888 

53 

38 

1884 

55 

39 

1880 

33 

42 

1880 

88 

42 

1881 

25 

84 

1882 

52 

3d 

1880 

88 

42 

1881 

25 

34 

1882 

52 

38 

1880 

88 

48 

1881 

25 

34 

1880 

88 

43 

1881 

25 

36 

1881 

25 

37 

1882 

52 

41 

1883 

53 

43 

1884 

55 

44 

1885 

54 

46 

1881 

25 

37 

1882 

52 

4[ 

1888 

58 

44 

1884 

55 

45 

1885 

54 

47 

1881 

25 

39 

1882 

52 

43 

1888 

58 

46 

1884 

65 

46 

1885 

54 

48 

1884 

55 

47 

1884 

55 

43 

1885 

54 

46 

1880 

83 

44 

1881 

25 

86 

1880 

83 

44 

1881 

25 

36 

1888 

58 

39 

1884 

65 

42 

1887 

83 

26 

1888 

89 

26 

1882 

62 

88 

1881 

25 

86 

1882 

62 

89 

1884 

65 

42 

1885 

54 

41 

1885 

54 

54 

1886 

41 

29 
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Tear. 

Doe. 

Page. 

1887 

38 

23 

it  It 

.  II 

1888 

89 

25 

Sewer  at  Glover's  Comer,  Dorchester. 

1886 

41 

22 

188i 

55 

27 

•t  «< 

1887 

38 

18 

Lake  Cochitnate. 

1888 

39 

18 

««  l< 

1884 

55 

32 

Sharon-Street  bridge  (over  B.  &  P.  R.R.)  

1878 

20 

27 

Shawmut^arenue  bridge  (over  B.  &  A.  R.R.)  

1878 

23 

22,  48 

« 

it  il 

It 

11 

1874 

20 

31 

c« 

it  it 

it 

II 

1875 

19 

33 

*i 

tt  it 

It 

If 

1876 

24 

29 

Ci 

ii  It 

If 

tt 

1877 

15 

16 

C( 

tt  It 

ii 

it 

1878 

20 

19 

ii 

«i  it 

tt 

It 

1879 

22 

17 

it 

it  it 

It 

tt 

1880 

33 

11 

t( 

it  It 

it 

It 

1881 

25 

11 

<l 

it  II 

It 

if 

1882 

52 

15 

•  il 

it  it 

ii 

tt 

1883 

53 

14 

tl 

it  it 

tt 

II 

1884 

55 

<l 

tl  tl 

it 

ft 

1885 

54 

16 

II 

i(  II 

II 

Ii 

1886 

41 

15 

Ii 

It  It 

If 

it 

1887 

88 

10 

(1 

tt  il 

It 

it 

1888 

89 

11 

il 

it  It 

ii 

it 

1887 

117 

11 

tl 

it  It 

tt 

it 

1889 

38 

12 

Ii 

extension  and  Indiana-place  walls .  . . 

1870 

14 

45 

Silrer-street  bridge  (over  N.  Y.  &  N.  E.  R.R.)  

1878 

20 

27 

Sixth-street 

ii         it  it 

tl 

ii 

1877 

15 

25 

1886 

41 

41 

1878 

20 

88 

»i 

it  tt 

1879 

22 

40 

Ii 

It  tt 

1886 

41 

44 

1886 

41 

24 

Ii 

ii  il 

1887 

38 

18 

<i 

II  it 

1888 

39 

18 

il 

tl  It 

1889 

38 

45 

1881 

26 

21 

II  II 

1882 

52 

25 

It  it 

1886 

41 

23 

1868 

22 

11 

<t  It 

high  service,  W.W 

1871 

15 

19 

tl  It 

1868 

22 

12 

Special  examination  of  piling.    See  Illastrations  

1889 

38 

40 

Spring-street  bridge  (to  Dedham) 

1874 

20 

34 

it          II  tl 

1876 

19 

37 

it 

tt  tl 

1876 

24 

81 

II 

tl  tl 

1877 

15 

24 

it 

II  tl 

1878 

20 

26 

if 

it  it 

1879 

22 

22 

it 

tt  ii 

1880 

33 

16 

it 

tl  it 

1881 

25 

16 

it 

it  it 

1882 

52 

18 

it 

it  ft 

1883 

53 

18 

it 

tl  tl 
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Engineerino  Department,  City  Hall, 
Boston,  Jan.  6,  1891. 

Hon.  Nathan  Matthews,  Jr., 

Mayor  of  the  City  of  Boston :  — 

Sir,  —  In  compliance  with  the  Revised  Ordinances  of 
1890  the  following  report  of  the  expenses  and  operations  of 
the  department  for  the  year  1890  is  respectfully  submitted. 

The  duties  of  the  City  Engineer  may  be  classified  under 
the  following  heads  :  — 

A.  —  Those  pertaining  to  the  Engineering  Department 
proper,  which  consist  in  examination  and  supervision  of 
structural  repairs  of  bridges,  in  designing  and  superintend- 
ing the  construction  of  new  bridges,  retaining-walls,  city 
wharves,  etc.,  and  in  miscellaneous  engineering  work  called 
for  by  the  City  Council.    (Engineering  Department.) 

B.  —  Charge  of  the  engineering  work  in  connection  witk 
the  Sudbury-river,  Cochituate,  and  Mystic  Water- Works, 
including  charge  of  new  constructions  for  these  worhs. 
(Water- Works.) 

C.  —  Charge  of  the  construction  of  a  system  of  inter- 
cepting and  outlet  sewers.  (Improved  Sewerage,  or  Main 
Drainage.) 

D.  —  Charge  of  the  engineering  work  in  connection  with 
the  parks.  (Parks.) 

The  expenses  incurred  under  the  head  C  are  paid  wholly 
from  a  special  appropriation. 

A.  — ENGINEERING  DEPARTMENT. 

The  following  is  a  statement  of  engineering  expenses  from 
January  1,  1890,  to  January  1,  1891 :  — 

Amount  expended  from  department  appropria- 
tion for  1889-90       •       .       .       .       .  $9,558  32 

Amount  expended  from  department  appropria- 
tion for  1890-91    25,832  09 


Total  $35,390  41 
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4  Report  of  Enoineekino  Department. 

Condition  of  department  appropriation  :  — 

Amount  of  appropriation  for  financial  year 

1890-91   $36,000  00 

Amount  expended  to  January  1,  1891   .       .      25,832  09 


Unexpended  balance,  department  appro- 
priation, January  1,  1891   .       .       .    $10,167  91 


Ferdinand-street  Bridge. 

Appropriation  for  rebuilding  .  $35,000  00 
Expended  to  January  1,  1891    .  43  80 


Unexpended  balance 


Total  unexpended  balances  Jan.  1, 1891  • 
Classification  of  Expenses. 


Salaries  of  City  Engineer,  asait^tants,  draughts- 
men, transitmcn,  levellers,  rodmen,  etc.     .     $32,685  50 
Engineering  instruments  and  repairs  of  same  .  98  55 

Drawing-paper,  and  all  materials  for  making 

plans  210  35 

Stationery,  printing-stock,  note-books,  post- 
age, etc   223  92 

Reference  library,  binding  books,  and  photo- 
graphs of  works       .....  542  10 

Printing   67  54 

Travelling  expenses  (including  horse- keeping, 

repairs  on  vehicle,  etc.)     ....  790  21 

Telephone  service   184  83 

Furniture  cases  for  plans  and  books,  etc.       .  240  75 

Blue-process  printing   26  00 

Incidental  expenses,  and  all  other  small  sup- 
plies   .       .  320  66 


Total  $35,390  41 


The  number  of  persons  employed  and  paid  from  the  de- 
partment appropriation  was,  on  the  1st  of  January,  1890, 
20  ;  the  present  number  (including  the  City  Engineer)  is  23. 
The  operations  of  the  department  for  the  year,  together  with 
such  general  information  relating  to  the  various  works  and 
structures,  finished  and  in  progress,  as  is  thought  to  be  of 
interest,  are  given  in  the  following  statements :  — 


34,956  20 
$45,124  11 
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BRIDGES. 

The  adoption  of  a  set  of  Revised  Ordinances  during  the 
year  has  made  a  change  in  the  duties  of  this  department  in 
the  matter  of  the  maintenance  of  highway  bridges  in  the 
city. 

The  new  ordinances  provide  that  the  City  Engineer  "  shall, 
upon  being  notified  by  the  Superintendent  of  Bridges,  super- 
vise all  repairs  on  the  bridges  of  the  city  used  as  highways, 
which  affect  the  safety  of  the  structures ; "  and  also  that  "  said 
Engineer  shall  in  his  annual  report  include  a  report  of  the 
safety  and  completeness  of  all  bridges  within  the  city  limits 
used  as  highways." 

Since  the  passage  of  the  ordinance  the  City  Engineer  has 
been  notified  by  the  Superintendent  of  Bridges  in  twenty-four 
cases,  that  bridges  have  been  "  stripped  preparatory  to  re- 
pairing the  same,"  and  in  these  cases  the  bridges  have  been 
examined  and  plans  and  supervision  of  repairs  furnished 
when  necessary. 

The  inspection  of  bridges  with  respect  to  safety  and  com- 
pleteness" has  been  made,  and,  in  conformity  to  previous 
practice,  has  included  all  such  bridges  as  the  Public  Garden 
foot-bridge  and  the  Park  bridges,  without  inquiry  into  their 
legal  status  as  hiofhwavs. 

Federal-street  bridge  is  in  process  of  rebuilding. 

Four  bridges  on  the  upper  Charles  river,  between  Boston 
and  Cambridge, — namely.  North  Harvard  street.  Western 
avenue  to  Cambridge,  Cambridge  street,  and  Essex  street 
bridges, — are  being  partially  reconstructed  in  order  to  make 
the  draw-openings  in  them  a  uniform  width  of  36  feet,  as 
directed  by  the  Massachusetts  Legislature  in  Chapter  230, 
Acts  of  1888.    For  details,  see  under  head  of  each  bridge. 

A  contract  has  been  made  for  a  new  iron  bridge  on  Ferdi- 
nand street.    See  page  14. 

The  order  of  the  Secretary  of  War  requiring  the  rebuild- 
ing of  the  four  highway  bridges  on  the  lower  Charles  river, 
namely.  West  Boston,  Canal,  Warren,  and  Charles-river 
bridges,  has  been  suspended  indefinitely.  The  hearings  be- 
fore a  Commission  of  Engineer  OflScers,  in  January,  were 
attended,  and  such  information  as  was  desired  was  furnished 
to  the  Commission. 

List  of  Bridges  inspected. 

Gold-street  bridge,  over  N.Y.  &  N.E.  R.R.,  has  been  added 
to  the  list  this  year. 
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In  the  list,  those  marked  with  an  asterisk  are  over  naviga- 
ble water,  and  are  each  provided  with  a  draw. 

I.  —  Bridges  wholly  supported  by  Boston. 
Agassiz  road,  in  Back-Bay  Fens. 

Ashland  street,  Ward  23,  over  Boston  &  Providence 
Railroad. 

Athens  street,  over  New  York  &  New  England  Railroad. 
Beacon  entrance,  Back-Bay  Fens,  over  Boston  &  Albany 
Railroad. 

Beacon  street,  over  outlet  to  Back-Bay  Fens. 
Beacon  street,  over  Boston  &  Albany  Railroad. 
Berkeley  street,  over  Boston  &  Albany  Railroad. 
Berkeley  street,  over  Boston  &  Providence  Railroad. 
Blakemore  street,  over  Boston  &  Providence  Railroad, 
Ward  23. 

Bolton  street,  over  New  York  &  New  England  Railroad. 
Boylston  street,  in  Back-Bay  Fens. 
Boylston  street,  over  Boston  &  Albany  Railroad. 
•Broadway,  over  Fort-Point  Channel. 
Broadway,  over  Boston  &  Albany  Railroad. 
Brookline  avenue,  over  Boston  &  Albany  Railroad. 
Byron  street,  over  Boston,  Revere  Beach,  &  Lynn  Rjiil- 
road. 

*  Charles  river,  from  Boston  to  Charlestown. 

*  Chelsea  (south),  over  South  Channel,  Mystic  river. 

*  Chelsea  street,  from  East  Boston  to  Chelsea. 
Columbus  avenue,  over  Boston  &  Albany  Railroad. 

*  Commercial  point,  or  Tenean,  Ward  24. 
Commonwealth  avenue,  in  Back- Bay  Fens. 

*  Congress  street,  over  Fort-Point  Channel. 
Cottage-street  foot-bridge,  over  Flats,  East  Boston. 
Dartmouth  street,  over  Boston  &  Albany  and  Boston  & 

Providence  Railroads. 

*  Dover  street,  over  Fort-Point  Channel. 

*  Federal  street,  over  Fort-Point  Channel. 
Ferdinand  street,  over  Boston  &  Albany  Railroad. 
Franklin-street  foot-bridge,  over  Boston  &  Albany  Rail- 
road. 

Gold-street  foot-bridge,  over  New  York  &  New  England 
Railroad. 

Huntington  avenue,  over  Boston  &  Albany  Railroad. 
Leyden  street,  over  Boston,  Revere  Beach,  &  Lynn  Rail- 
road. 

Linden  Park  street,  over  Stony  brook. 

*  Maiden,  from  Charlestown  to  Everett. 
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*  Meridian  street,  from  East  Boston  to  Chelsea. 

*  Mt.  Washington  avenue,  over  Fort-Point  Channel. 
Neptune  road,  over  Boston,  Revere  Beach,  &  Lynn  Rail- 
road. 

Newton  street,  over  Boston  &  Providence  Railroad. 
Public  Garden  foot-bridge. 

Shawmut  avenue,  over  Boston  &  Albany  Railroad. 
Swett  street,  east  of  New  York  &  New  England  Railroad. 
Swett  street,  west  of  New  York  &  New  England  Railroad. 

*  Warren,  from  Boston  to  Charlestown. 

West  Chester  park,  over  Boston  &  Albany  Railroad. 
West  Chester  park,  over  Boston  &  Providence  Railroad. 
West  Rutland  square  foot-bridge,  over  Boston  &  Provi- 
dence Railroad. 

Winthrop,  from  Breed's  Island  to  Winthrop. 

II.  —  Bridges  of  whicjh  ^Boston  supports  the  Part 

WITHIN  its  Limits. 

•Cambridge  street,  from  Brighton  to  Cambridge. 
Central  avenue,  from  Ward  24  to  Milton. 
•Chelsea  (north),  from  Charlestown  to  Chelsea. 
•Essex  street,  from  Ward  25  (Brookline)  to  Cambridge. 
•Granite,  from  Dorchester,  Ward  24,  to  Milton. 
Longwood  avenue,  from  Ward  22  to  Brookline. 
Mattapan,  from  Ward  24  to  Milton. 
Milton,  from  Ward  24  to  Milton. 
*  •Neponset,  from  Ward  24  to  Quincy. 

•North  Beacon  street,  from  Brighton  to  Watertown. 
•North  Harvard  street,  from  Brighton  to  Cambridge. 
Spring  street,  from  West  Roxbury  to  Dedham. 
•Western  avenue,  from  Brighton  to  Cambridge. 
•Western  avenue,  from  Brighton  to  Watertown. 

III.  — Bridges  or  which  Boston  pays  a  Part  of  the 

Cost  of  Maintenance. 

I  Albany  street,  over  Boston  &  Albany  Railroad. 

•Canal,  from  Boston  to  Cambridge. 
Dorchester  street,  over  Old  Colony  Railroad. 
•Harvard,  from  Boston  to  Cambridge. 
•Prison  Point,  from  Charlestown  to  Cambridge. 
•West  Boston,  from  Boston  to  Cambridge. 
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IV.  —  Bridges  supported  by  Railroad  Corporations. 
1st.  —  Boston  <&  Albany  Railroad. 

G)mmon wealth  avenue,  Brighton. 
Harrison  avenue. 
Market  street,  Brighton. 
Tremont  street. 
Washington  street. 

2d.  —  Boston  <&  Maine  Railroad^  Western  Division. 

Mystic  avenue. 
Main  street. 

3d. — Boston  (&  Maine  Railroad^  Eastern  Division. 

Mystic  avenue. 
Main  street. 

4th.  —  Boston^  Revere  Beach^  <&  Lynn  Railroad. 
Everett  street. 

Sth.  —  ^ew  York  <&  New  England  Railroad. 

Broadway. 
Dorchester  avenue. 
Fifth  street. 

Forest  Hills  avenue.  Ward  24. 

Fourth  street. 

Harvard  street,  Ward  24. 

Norfolk 

Norfolk 

Second  street. 

Silver  street. 

Sixth  street. 

Third  street. 

Washington  street.  Ward  24. 

6th.  —  Old  Colony  Railroad. 
Adams  street. 

Ashmont  street  and  Dorchester  avenue. 
Cedar  Grove  Cemetery. 
Commercial  street. 
Savin  Hill  avenue. 
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7ih.  —  Old  Colony  Railroad^  Providence  Division. 

Beech  street,  Ward  23. 

Bellevue  street,  Ward  23. 

Canterbury  street,  Ward  23. 

Centre  street,  or  Hog  Bridge,  Ward  23. 

Centre  and  Mt.  Vernon  streets.  Ward  23. 

Dudley  avenue,  Ward  23. 

Park  street.  Ward  23. 


Recapitulation. 

I.  Number  wholly  supported  by  Boston  .  .  .47 
n.    Number  of  which  Boston  supports  the  part  within 

its  limits   14 

in.    Number  of  which  Boston  pays  a  part  of  the  cost 

of  maintenance   6 

IV.    Number  supported  by  railroad  corporations :  — 

1.  Boston  &  Albany   5 

2.  Boston  &  Maine,  Western  Division    ...  2 

3.  '*      Eastern  Division     ...  2 

4.  Boston,  Revere  Beach,  &  Lynn .       .       .  ,    .  1 

5.  New  York  &  New  England       •       .       .  .13 

6.  Old  Colony   5 

7.  **      '*      Providence  Division       ...  7 


Total  number  .102 


I.  — BRIDGES  WHOLLY  SUPPORTED  BY  BOSTON. 

Agassiz-road  Bridge  in  Back-Bay  Fens. 

This  bridge  was  built  in  1887,  of  brick  and  stone  ma- 
sonry. It  is  maintained  by  the  Park  Department,  and  is  in 
good  condition. 

Ashland-street  Bridge  (over  Boston  &  Providence 
Railroad,  Ward  23). 

The  present  structure  is  of  iron,  and  was  built  in  1875. 
The  iron-work  and  fences  need  painting.  The  abutments 
and  kon-work,  with  exception  of  painting,  are  in  good  con- 
dition. 
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Athens-street  Bridoe  (over  New  York  &  New 
England  Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1874.  It  has  been 
sheathed,  but  the  iron-work  is  rusty.  It  should  be  stripped 
of  wood- work  and  painted. 

Beacon-entrance  Bridge  (in  Back-Bay  Fens,  over 
Boston  &  Albany  Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1881-82.  It  has 
been  stripped,  painted,  and  a  new  under-floor  and  a  new 
sheathing  laid.    It  is  in  good  condition. 

Beacon-street  Bridge  (over  Outlet  of  Back  Bay). 

This  is  an  iron  bridge,  built  in  1880-81.  The  iron-work 
should  be  painted,  and  the  wood-work  renewed  where 
necessary. 

Beacon-street  Bridge  (over  Boston  &  Albany 
Railroad). 

This  is  an  iron  bridge ;  it  was  built  in  1884-85,  and  was 
widened  in  1887-88.  It  is  in  good  condition.  The  central 
roadway  is  to  be  widened  two  feet  by  the  West  End  Street 
Railway  Co.,  at  their  expense,  for  the  safer  accommodation 
of  the  electric  street-cars. 

Berkeley-street  Bridge  (over  Boston  &  Albany 
Railroad.) 

This  is  an  iron  bridge.  It  was  built  by  the  Boston  Water- 
Power  Company,  and  was  accepted  by  the  city  in  1869. 

No  work  of  importance  has  been  done  upon  it  during  the 
year.  It  is  a  weak  and  unsafe  bridge,  and  has  been  so  re- 
ported for  several  years. 

Berkeley-street  Bridge  (ovcr  Boston  &  Providence 

Railroad). 

This  ia  an  iron  bridge.    It  was  built  by  the  Boston  Water- 
Power  Company,  and  was  accepted  by  the  city  in  1869. 
Only  slight  repairs  have  been  made.   It  is  in  fair  condition. 

Blakemore-street  Bridge  (over  Boston  &  Providence 

Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1881-82. 
It  is  in  good  condition. 
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B0LTON-6TREET  Bridge  (over  New  York  &  New 
England  Railroad). 

This  is  a  small  wooden  bridge.  It  was  built  in  1889,  and 
is  in  good  condition. 

Boylstonhstreet  Bridge  (in  Back-Bay  Fens). 

This  is  a  stone-masonry  bridge,  and  it  was  built  in  1881-83. 
It  is  maintained  by  the  Park  Department.  It  is  in  good  con- 
dition. 

B0YL8TON-8TREET  Bridge  (over  Boston  &  Albany 
Railroad). 

This  is  an  iron  bridge,  and  it  was  built  in  1886-88. 
No  repairs  of  importance  have  been  made.    The  iron- 
work under  the  floor  should  be  painted. 

♦Broadway  Bridge  (over  Fort-Point  Channel). 

This  is  an  iron  bridge.  It  was  built  in  1869-71,  and  the 
draw  and  its  foundation  were  rebuilt  in  1874-75. 

The  casting  that  carries  the  centre  pin  of  the  draw  was 
found  broken  in  May,  and  was  repaired  with  wrought-iron 
hoops  and  wedges. 

The  centre  pin  and  roller  bearing  was  found  to  be  in  poor 
condition,  and  a  new  and  simpler  one  has  been  made  without 
rollers.  It  has  not  yet  been  placed  in  position.  The  bridge 
has  been  painted  since  August,  1889,  and  the  iron- work  is 
mostly  in  good  condition  as  respects  corrosion. 

The  spans  over  Foundry  and  Lehigh  streets  are  weak 
structures,  and  the  main  trusses  are  more  or  less  distorted. 
The  100- feet  spans  are  of  too  light  construction,  and  show 
great  vibration  under  passing  loads. 

The  concrete  sidewalks  have  been  repaired  in  part  and  are 
in  fair  cf)ndition. 

The  surviving  experimental  piece  of  asphalt  roadway  pav- 
ing was  removed  in  September,  it  being  in  bad  condition. 
No  work  has  been  done  upon  the  draw- pier. 

Broadway  Bridge  (over  Boston  &  Albany  Railroad). 

This  bridge  is  of  iron,  was  built  in  1880-81,  and  is  in 
good  condition.  The  iron-work  should  be  painted,  as  it  is  in 
bad  condition,  both  above  and  below  the  floor. 
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Brookline-avenue  Bridge  (over  Boston  &  Albany 
Railroad). 

This  bridge  is  of  iron,  and  was  built  in  1884.  It  is  in 
good  condition. 

Byron-strebt  Bridge  (over  Boston,  Revere  Beach,  & 
Lynn  Railroad). 

This  is  a  wooden  bridge,  built  in  1889.  It  is  in  good  con- 
dition. 

•  Charles-river  Bridge  (from  Boston  to 
Charlestown)  . 

This  is  a  wooden  pile  bridsce  with  an  iron  draw.  The 
original  bridge  was  built  in  1785-86,  the  present  structure 
was  built  in  1854-55,  and  the  draw  was  built  in  1870. 

The  cross-bracing  recommended  last  year  has  not  yet  been 
done.  The  bridge  is  old  and  poor,  but  has  been  used  with- 
out serious  delays  to  travel,  and  with  only  a  moderate  amount 
of  repairs.  The  cross-bracing  should  be  done  at  once.  The 
paving  should  be  patched  and  the  timber-work  of  the  draw 
put  in  good  order. 

•Chelsea  Bridge,  South  (over  South  Channel,  Mystic 

River)  . 

This  is  a  pile  bridge  with  an  iron  draw.  The  original 
bridge  was  built  in  1802-3,  and  the  present  structure  in 
1876-77. 

The  end  bearings  of  the  draw  have  been  repaired  and  the 
latches  adjusted  so  as  to  allow  the  draw  to  turn  end  for  end 
and  to  be  used  in  either  position.  The  draw-piers  have  been 
planked,  and  the  bridge,  as  a  whole,  is  in  good  condition. 

*Chelsea-street  Bridge  (from  East  Boston  to 
Chelsea). 

This  wooden  pile  bridge  was  originally  built  in  1834,  and 
was  rebuilt  in  1848  ;  the  present  structure  was  built  in  1873, 
and  the  draw  was  built  in  18(38. 

Estimates  were  made  for  rebuilding  this  bridge  last  year. 
It  is  low,  nan*ow,  and  inconvenient,  and  the  draw  and  its 
foundation  are  in  dangerous  condition.  Repairs  have  been 
made  upon  the  draw  to  enable  it  to  be  turned  off,  but  the 
draw  and  foundation,  as  a  whole,  are  past  repair. 
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Columbus-avenue  Bridge  (over  Boston  &  Albany 
Railroad). 

This  is  an  iron  bridge,  was  originally  built  in  1865,  and 
the  present  structure  was  built  in  1876-77. 

The  bridge  has  been  stripped  of  wood-work,  painted,  and 
put  in  excellent  condition.  The  telegraph-pole  guys  hereto- 
fore reported  still  remain. 

•Commercial-Point,  or  Tenean,  Bridge  (Ward  24). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw.  It 
was  originally  built  in  1833,  and  the  present  structure  was 
built  in  1875. 

It  has  been  sheathed,  and  is  in  only  fair  condition. 

C>ommonwealth-a VENUE  Bridge  (in  Back-Bay  Fens). 

This  is  an  iron  bridge,  and  it  was  built  in  1881-82.  The 
iix)n-work  should  be  painted  and  the  wood- work  put  in 
good  condition. 

•Congress-street  Bridge  (over  Fort-Point  Channel). 

This  is  a  wooden  pile  bridge  with  an  iron  turn-table  draw 
on  a  stone-masonry  foundation.    It  was  built  in  1874—75. 

Steps  have  been  provided  for  passing  from  the  draw  to  the 
draw-pier  without  lifting  a  trap  in  the  middle  of  the  side- 
»  walk  floor,  as  has  been  done  heretofore.    The  draw  has  been 

painted,  new  sidewalks  have  been  laid,  and  the  end  bearings 
and  latches  have  been  put  in  order.  The  under-floor  of  the 
main  bridge  has  been  looked  after  and  patched  in  many 
places,  principally  in  the  gutters,  and  it  is  mow  in  fair  con- 
dition. The  fender-guard  is  in  very  bad  condition  and  should 
be  rebuilt. 

Cottage-street  Foot-bridge  (over  Flats,  East 
Boston)  . 

\  This  is  a  wooden  pile  bridge,  built  in  1889  for  foot  travel 

only. 

It  has  been  lighted  during  the  summer  months  with  elec- 
tric lights,  and  it  is  in  good  condition. 

Dartmouth-street  Bridge  (over  Boston  &  Albany  and 
Boston  &  Providence  Railroads). 

This  is  an  iron  bridge.  It  was  originally  built  in  1869, 
and  the  present  structure  was  built  in  1878-79. 
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It  was  repaired  and  painted  last  year,  and  is  in  good 
condition. 

•Dover-street  Bridge  (over  Fort-Point  Channel). 

This  is  a  wooden  pile  bridge  with  a  double  iron  draw.  It 
was  originally  built  in  1805,  was  rebuilt  in  1858-59,  and  the 
l)resent  structure  was  built  in  1876. 

The  draws  have  been  repaired  and  painted,  new  under- 
floors  were  laid,  and  the  foundation  timbers  patched  where 
decayed.  The  floor  of  the  main  bridge  is  known  to  be  in 
poor  condition  in  some  places,  and  will  soon  require  repairs. 

•Federal-street  Bridge  (over  Fort-Point  Channel). 

This  is  a  wooden  pile  bridge  with  a  double  wooden  draw. 
It  was  originally  built  in  1827-28 ;  was  rebuilt  in  1857-58, 
and  the  present  structure  was  built  in  1872-73. 

An  appropriation  of  $100,000  was  made  early  in  the  year 
for  rebuilding  this  bridge.  Plans  and  specifications  were 
prepared,  and  the  work  of  rebuilding  every  part  of  the 
l>ri(ige  except  the  two  draws  was  let  to  Shaw  &  Miller,  by 
contract  dated  July  23,  for  $67,467. 

The  iron  draws  are  to  be  furnished  by  the  Pittsburg 
Bridge  Company,  by  contract  dated  August  26.  Contract 
price,  $10,218.  Trucks  are  to  be  furnished  by  Charles  Carr. 
The  machinery  for  moving  draw,  the  buildings,  etc.,  are  yet 
to  be  provided. 

The  bridge  is  to  be  of  its  present  width,  namely,  70  feet, 
and  will  be  a  wooden  pile  bridge  with  stone-block  paving. 
Two  sliding  iron  draws  are  to  be  built,  together  making  up 
the  full  width  of  the  street.  The  work  is  to  be  done  one- 
half  at  a  time,  without  closing  the  bridge  to  travel,  and  the 
first  half  is  nearlj'^  ready  to  open  at  the  present  time.  The 
width  of  the  opening  for  vessels  is  to  be  42  feet. 

Feudinand-street  Bridge  (over  Boston  &  Albany 
Railroad). 

This  is  an  iron  bridge.  It  was  built  in  1864-65,  and  was 
strengthened  in  1877. 

This  bridge  was  partially  stripped  for  repairs  in  July,  and 
was  found  to  be  in  so  bad  condition  that  the  roadway  and 
one  sidewalk  were  closed,  leaving  one  sidewalk  only  open  for 
use.  The  work  of  building  a  new  bridge  has  been  let  to 
K.  F.  Hawkins,  of  Springfield,  for  $4,077.25. 
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frankiiln-street  foot-bridgb  (over  boston  &  albany 

Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1883.  It  is  in 
good  condition. 

Gold-street  Bridge  (over  N.Y.  &  N.E.  R.R.). 
See   Miscellaneous  Work  and  Construction  in  1890.** 

Huntington-avenue  Bridge  (over  Boston  and  Albany 

Railroad). 

This  is  an  iron  bridge.  It  was  built  in  1872,  and  the 
abutments  were  rebuilt  in  1876-77.    It  is  in  fair  condition. 

Leyden-street  Bridge  (over  Boston,  Revere  Beach, 
&  Lynn  Railroad.) 

This  is  a  new  iron  bridge,  built  in  1889.  The  iron-work 
directly  over  the  main  tracks  of  the  railroad  is  somewhat 
corroded,  the  paint  used  not  having  the  protective  quah'ties 
hoped  for;  otherwise  the  bridge  is  in  good  condition.  It 
should  be  painted  next  year. 

Linden  Park-street  Bridge  (over  Stony  Brook). 

This  is  a  wooden  truss  bridge,  built  in  1886.  It  has  been 
sheathed  and  the  trusses  adjusted.    It  is  in  good  condition. 

*Malden  Bridge  (from  Charlestown  to  Everett). 

The  original  bridge  was  built  in  1787.  The  present 
structure  was  built  in  1875,  and  the  draw  was  built  in  1872. 
It  is  a  pile  bridge,  with  a  wooden  turn-table  draw  on  a  pile 
foundation. 

The  draw  was  wrecked  by  a  passing  vessel  in  March.  It 
was  repaired,  and  has  been  in  use  as  usual,  but  is  old,  narrow, 
and  poor,  and  should  be  rebuilt.  The  fences,  bulkheads, 
and  wheel-guards  on  the  fixed  part  of  the  bridge  are  de- 
cayed, and  when  the  draw  is  rebuilt  considerable  repairs 
will  be  required  on  this  portion  of  the  bridge. 

•Meridian-street  Bridge  (from  East  Boston  to 
Chelsea). 

This  is  a  wooden  pile  bridge,  with  a  wooden  turn-table 
draw  on  a  pile  foundation.  The  original  structure  was  built 
in  1856.    It  was  rebuilt  soon  afterwards ;  it  was  widened 
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and  rebuilt  as  at  present  in  1884,  excepting  the  draw,  which 
was  built  in  1875-7H. 

The  draw  has  l>eeu  repaired,  new  latches  furnished  and 
set,  and  several  new  angle-blocks  put  in  the  main  trusses. 
Further  repairs  will  be  required,  as  the  draw  has  nearly 
reached  the  limit  of  life  of  such  structures.  The  fixed  part 
of  the  bridge  is  in  good  condition. 

*Mt.  Washington-avenue  Bridge  (over  Fort-Point 
Channel). 

This  is  a  wooden  pile  bridge  with  an  iron  draw.  It  was 
built  in  1854,  and  was  rebuilt  in  1870-1. 

The  draw  has  been  raised  and  new  plates  provided  for  the 
centre  pin  to  turn  upon.  The  sidewalks  on  the  Boston  side 
of  the  draw  have  been  relaid  with  plank  and  newly  con- 
creted.   The  bridge  is  in  fair  condition. 

Neptune-road  Bridge  (over  Revere  Beach  &  Lynn 
Railroad  in  East  Boston). 

This  is  an  iron  bridge,  and  it  was  built  in  1887-8. 

It  is  maintained  by  the  Park  Department.  It  should  be 
painted  during  the  coming  year;  otherwise  it  is  in  good 
condition. 

Newton-street  Bridge  (over  Boston  &  Providence 
Railroad.) 

This  is  an  iron  bridge,  and  was  built  in  1872. 
It  has  been  stripped,  painted,  new  floors  and  sidewalks 
laid,  and  is  in  excellent  condition. 

Public  Garden  Foot-bridge. 

This  is  an  iron  bridge.  It  was  built  in  1867,  and  was 
thoroughly  repaired  in  1887. 

It  should  be  painted  during  the  coming  year,  and  the 
floor  should  be  relaid. 

Shawmut-a venue  Bridge    (over  Boston   &  Albany 

Railroad)  . 

This  is  an  iron  bridge,  and  it  was  built  in  1871. 

It  was  thoroughly  overhauled  last  year,  and  is  in  good 
condition.  The  poles  of  the  electric  road  have  thrown  the 
parapet  out  of  line,  and  they  should  be  reset  in  a  different 
manner. 
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SWETT-STREET  BRIDGES  (OVER  SoUTH-BaY  SlUICES). 

These  are  wooden  bridges,  and  were  built  in  1875. 

The  pile  bulkheads  which  serve  as  abutments  to  the  east- 
erly bridge  have  been  repaired  and  made  safe.  The  wings 
which  retain  the  side  slopes  of  the  filled  street  are  in  bad 
condition,  but  it  is  not  recommended  that  they  be  repaired. 
The  wings  of  the  westerly  bridge  are  in  similar  condition, 
but  the  areas  of  water  above  each  bridge  aft  growing  less  as 
filling  is  made,  and  in  a  short  time  it  is  probable  that  the 
bridges  will  be  replaced  by  smaller  and  more  permanent 
waterways.  In  the  mean  time  the  abutments  to  the  westerly 
bridge  should  be  repaired,  as  they  are  in  dangerous  condi- 
tion. 

•Warren  Bridge  (erom  Boston  to  Charlestown). 

This  is  a  wooden  pile  bridge  with  a  double  iron  draw.  It 
was  originally  built  in  1828,  and  the  present  structure  was 
built  in  1883-4. 

A  new  sidewalk  has  been  laid  on  one  draw,  and  the  con- 
crete sidewalk  on  the  upstream  side  of  the  bridge  has  been 
resurfaced.  The  sidewalks  on  the  other  side  should  be  re- 
paired in  a  similar  manner.  The  bridge  as  a  whole  is  in 
good  condition. 

West  Chester-park  Bridge  (over  Boston  &  AiiBANY 

Railroad)  . 

This  is  an  iron  bridge,  and  was  built  in  1876. 
It  is  in  good  condition. 

West  Chester-park  Bridge  ( over  Boston  &  Providence 

Railroad). 

This  is  an  iron  bridge,  and  it  was  built  in  1876. 
It  has  been  partly  painted,  and  new  floors  to  the  sidewalks 
laid.    It  is  in  good  condition. 

West  Rutland-square  Foot-bridge  (over  Boston  & 
Providence  Railroad). 

This  is  an  iron  bridge.  It  was  built  in  1882.  It  is  in 
good  condition. 

WiNTHROP  Bridge  (from  Breed's  Island  to  Winthrop). 

This  is  a  pile  bridge  without  a  draw.  It  was  originally 
built  in  1839,  and  was  rebuilt  in  1851,  and  was  extensively 
repaired  in  1870. 
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The  sidewalk  and  adjoining  fence  have  been  rebuilt  and 
the  bridge  sheathed.  The  bridge  is  old  and  poor,  but  is  in 
safe  condition. 


II.  —  BRIDGES  OF  WHICH  BOSTON  SUPPORTS 
THE  PART  WITHIN  ITS  LIMITS. 

*Cambridgehstreet  Bridge  (prom  Brighton  to 
Cambridge). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw.  It 
was  rebuilt  in  1884. 

The  passageway  for  vessels  has  been  widened  from  30  ft. 
8  in.  to  36  ft.,  a  new  draw  built,  and  the  bridge  on  the  Bos- 
ton side  of  the  channel  widened  from  31.6  ft.  to  40  ft.,  and 
made  to  correspond  with  the  width  of  the  bridge  in  Cambridge, 
as  nearly  as  practicable.  The  new  draw  is  28  ft.  in  width, 
and  is  a  wooden  lifting  draw,  raised  by  hand-power.  The 
Cambridge  part  of  the  bridge,  and  the  draw-pier  maintained 
by  Cambridge,  have  been  rebuilt.  The  entire  work  was  let 
in  one  contract,  and  has  been  done  under  the  direction  of  the 
City  Engineer  of  Cambridge.  The  amount  to  be  paid  the 
contractor  by  the  City  of  Boston  is  $2,066.27. 

The  part  of  the  bridge  maintained  by  Boston  is  in  good 
order.  The  draw-pier  needs  new  planking  and  a  new  cap- 
sill,  and  the  face  of  the  pier  should  be  replanked. 

Central-avenue  Bridge  (over  Neponset  River,  Dor- 
chester Lower  Mills). 

This  is  an  iron  bridge,  and  was  built  in  1876. 

New  sidewalks  have  been  laid  on  the  part  maintained  by 
Boston.  The  wood-work  on  the  whole  bridge  should  be  ex- 
amined and  put  in  good  condition,  and  the  iron- work  painted. 

*Chelsea  Bridge,  North  (from  Mystic-river  Corpora- 
tion Wharf  to  Chelsea). 

The  original  structure  was  built  in  1802-3;  the  present 
structure  was  built  in  1880,  except  the  draw,  which  was 
built  in  1873. 

The  draw,  and  i)art  of  the  bridge  next  the  draw,  has  been 
repaired,  but  the  draw  is  old  and  in  poor  condition.  It  must 
soon  be  rebuilt.  The  number  of  vessels  passing  through 
this  bridge  has  hirgely  increased  on  account  of  the  construc- 
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tion  of  extensive  wharves  by  the  Boston  &  Maine  Raih'oad, 
and  will  be  still  further  increased  as  the  improvements 
approach  completion.  It  will  be  necessary  to  provide 
power  to  move  the  draw  and  to  warp  vessels  through  the 
bridge  at  an  early  day. 

•ESSEXHSTREET  BRIDGE  (FROM  BRIGHTON  TO  CAMBRIDGE). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw,  and 
was  originally  built  in  1850. 

A  contract  has  been  made  with  W.  A.  Kenrick  &  Son  for 
widening  the  passageway  for  vessels  from  30  ft.  11  in.  to 
36  ft.,  and  for  building  a  new  draw.  Contract  price,  $7,000, 
one-half  to  be  paid  by  the  City  of  Cambridge ;  the  work  to 
be  done  under  the  direction  of  the  City  Engineer  of  Boston. 
The  old  draw,  and  all  the  old  work  included  in  the  contract, 
has  been  taken  down  and  a  few  piles  driven  at  this  date. 
Foot-travel  is  provided  for  by  a  temporary  bridge. 

The  remaining  part  of  the  bridge  is  old  and  in  poor  con- 
dition ;  only  ordinary  repairs  have  been  made  upon  it. 

*Granite  Bridge  (from  Ward  24  to  Milton). 

This  bridge  was  originally  built  in  1837.  It  is  a  wooden 
pile  bridge  with  a  wooden  leaf  draw. 

The  draw  was  rebuilt  last  year.  The  bridge  is  in  good 
condition. 

LONGWOOD-A VENUE  BrIDGE  (fROM  WaRD  22  TO 

Brookline)  . 

The  present  structure  was  built  in  1877.  This  is  a  wooden 
bridge  on  wooden  posts  set  in  the  ground. 

It  has  been  extensively  repaired,  most  of  the  stringers 
were  renewed,  new  under  and  upper  floors  laid,  and  sidewalk 
rebuilt.  A  number  of  the  wooden  posts  which  carry  the 
bridge  have  commenced  to  decay.  The  Boston  half  of  the 
bridge  is  at  the  foot  of  a  hill,  and  as  large  quantities  of  dirt 
are  carried  on  to  it  by  every  rain,  its  usual  condition  is  con- 
sequently unsightly. 

Mattapan  Bridge  (from  Ward  24  to  Milton). 

This  is  an  old  iron  bridge,  and  is  in  dangerous  condition ; 
one-half  is  maintained  by  the  town  of  Milton.  It  should  be 
rebuilt  at  once.  It  is  favorably  situated  for  building  an  in- 
expensive and  permanent  arched  stone  bridge. 
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Milton  Bridge  (from  Ward  24  to  Milton). 

The  original  structure  is  very  old ;  it  was  widened  in 
1871-72.  The  older  part  of  this  bridge  was  built  of  stone, 
and  the  widening  is  an  iron  structure  on  stone  columns. 

No  repairs  of  importance  have  been  made.  It  should  be 
painted  and  the  wood-work  carefully  examined  and  put  in 
good  condition. 

*Xeponset  Bridge  (prom  Ward  24  to  Quincy). 

The  original  structure  was  built  in  1802 ;  the  present 
structure,  in  1877.  This  bridge  is  a  wooden  pile  bridge  with 
an  iron  leaf  draw ;  both  leaves  of  the  draw  are  maintained 
by  Boston. 

The  machinery  for  raising  the  draw  has  been  repaired. 
The  suiface  of  the  dniw-piers  should  be  replanked,  and  the 
face  of  the  waterway  patched.  .'The  iron  draw  should  be 
painted. 

♦North  Beacon-street  Bridge  (from  Brighton  to 
Watertown). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw. 
The  original  structure  was  built  in  1822,  and  the  present 
structure  in  1884. 

The  draw  has  been  planked  and  small  repairs  made.  The 
bridge  is  in  fair  condition. 

♦North  Harvard-street  Bridge  (from  Brighton  to 

Cambridge). 

This  bridge  was  ori<rinally  built  in  1662,  and  was  rebuilt 
in  1879. 

The  opening  for  vessels  has  been  made  36  feet  in  width, 
increasing  it  from  31  feet  8  inches^  and  a  new  draw  20.35 
feet  in  width  has  been  built.  The  new  draw  is  in  the  same 
type  as  the  old  one ;  namely,  a  lifting  or  leaf  draw,  with 
hard-pine  beams,  raised  by  hand-power. 

The  down-stream  draw-pier,  which  is  maintained  by  the 
City  of  Boston,  has  been  rebuilt  in  a  new  position  with  new 
oak  piles  and  hard-pine  timber ;  the  plank  on  the  face  of  the 
waterway  is  hard-pine,  and  the  pier  has  a  kyanized  spruce 
deck.  The  new  position  of  the  pier  made  it  necessary  to 
dredge  about  2,000  cubic  yards  of  material  from  the  bed  of 
the  river.  There  is  now  a  good  approach  for  vessels, 
making  a  great  improvement  over  the  former  condition. 
Two  bents  of  piles  were  taken  up  on  the  Boston  side  and 
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replaced  with  new ;  no  new  piles  were  driven  on  the  Cam- 
bridge aide.  Means  were  provided  for  foot-passengers  to 
cross  during  the  rebuilding,  but  the  bridge  was  closed  to 
teams  from  October  22  to  November  29. 

The  work  is  done  under  the  direction  of  the  City  Engi- 
neer of  Boston,  the  City  of  Cambridge  paying  one-half  the 
cost.  The  contractors  are  John  (>avanagh  &  Son ;  the  con- 
tract price  for  the  whole  work  is  $7,900. 

The  work  is  not  yet  completed,  and  no  settlement  has  been 
made.  The  remaining  part  of  the  bridge,  which  is  supported 
by  Boston,  is  in  fair  condition.  The  abutment  and  the  out- 
let of  the  sewer  through  it  are  in  bad  condition. 

Spring-street  Bridge  (from  Ward  23  to  Dedham). 

This  is  a  stone  bridge  of  five  arches.  The  bridge  is  in 
good  condition.  The  grade  of  the  street  has  been  raised 
until  the  railing  is  not  high  enough  for  safety.  A  new  rail 
should  be  built. 

*We8tern-avenue  Bridge  (from  Brighton  to 
Cambridge). 

The  original  structure  was  built  in  1824;  the  present 
structure  was  built  in  1879-80. 

The  draw  on  this  bridge,  and  on  other  similar  bridges,  is 
too  heavily  counterbalanced,  and  is  very  unsteady  under 
passing  teams.  A  new  draw  is  to  be  built  in  the  spring, 
and  the  waterway  widened  to  36  feet.  By  agreement  the 
work  is  to  be  done  under  the  direction  of  the  City  of  Cam- 
bridge. 

The  draw-pier  maintained  by  Boston  needs  replanking  and 
new  cap-sills. 

•Western- A  venue  Bridge  (from  Brighton  to 
Watertown). 

This  is  a  wooden  pile  bridge.  It  was  built  in  1824;  the 
present  draw  was  built  in  1883,  and  the  abutment  was  re- 
built in  1886. 

This  bridge  is  exceedingly  inconvenient  for  passing  ves- 
sels, but  is  in  fair  condition. 
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III. —  BRIDGES   OF   WHICH   BOSTON   PAYS  A 
PART  OF  THE  COST  OF  MAINTENANCE. 

Albany-street  Bridge  (over  Boston  &  Albany 
Railroad)  . 

The  original  structure  was  built  in  1856-57 ;  was  rebuilt 
in  1867-68,  and  again  in  1886-87.  It  is  an  iron  bridge.  It 
should  be  painted  next  season.  The  abutments,  which  were 
rebuilt  in  1886-87,  have  stood  perfectly  and  show  no  cracks. 

•Canal  Bridge  (from  Boston  to  Cambridoe). 

•Prison-point  Bridge  (from  Charlestown  to 
Cambridge)  . 

•West  Boston  Bridge  (from  Boston  to  Cambridge). 

These  bridges  are  in  the  care  of  two  Commissioners,  ap- 
pointed, one  from  Boston  and  one  from  Cambridge,  and  the 
expense  of  maintenance  is  borne  equally  by  each  city. 
The  Boston  Commissioner  makes  an  annual  report  in  print. 

Canal  bridge  is  a  wooden  pile  bridge  with  a  wooden  turn- 
table draw.  The  bridge  was  originally  built  in  1808  ;  was 
rebuilt  in  1852,  and  again  rebuilt  and  widened  in  1874; 
some  of  the  piles  in  this  bridge  date  from  1808. 

The  roadway  paving  has  been  relaid  and  the  edgestones 
reset  on  the  greater  part  of  the  bridge.  This  gave  an  op- 
portunity to  examine  the  wooden  flooring  under  the  paving, 
and  it  was  found  to  be  generally  in  fair  condition ;  a  part 
of  the  side  bulkhead,  about  three  hundred  feet  in  length,  has 
been  rebuilt,  and  portions  of  the  brick  sidewalk  have  been 
relaid.  The  draw  and  fences  have  been  painted.  The 
fender-guard  on  the  upstream  side  of  the  bridge  is  in  bad 
condition,  and  the  sides  of  the  passageway  for  vessels  are  in 
need  of  replanking. 

Prison-point  bridge  was  originally  built  in  1833,  and 
the  present  structure  was  built  in  1876-77.  It  is  a  wooden 
pile  bridge  with  an  iron  leaf  draw. 

No  repairs  of  importance  have  been  made.  The  draw- 
pier  needs  replanking ;  otherwise  the  bridge  is  in  fair  con- 
dition. 

West  Boston  bridge  was  built  in  1792-93,  was  rebuilt  in 
1854,  and  repaired  in  1871 ;  the  draw  was  rebuilt  in  1875. 
It  is  a  wooden  pile  bridge  with  a  wooden  turn-table  draw. 
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The  widening  contemplated  in  the  act  of  the  Legislature 
of  1889  has  not  been  made,  and  there  is  no  immediate  pros- 
l^ct  of  its  being  done.  It  will  be  necessary  to  make  the 
repairs  to  the  southerly  side  of  the  bridge  from  the  draw 
to  the  Cambridge  abutment  ( which  has  been  delayed  on  ac- 
count of  the  proposed  widening  during  the  coming  year),  as 
this  part  of  the  bridge  is  in  a  dangerous  condition. 

Only  ordinary  repairs  have  been  made  during  the  year, 
the  paving  is  in  bad  order,  and  the  general  condition  of  the 
bridge  was  described  as  follows  in  the  last  annual  report: 

As  a  whole,  the  bridge  is  old,  narrow,  and  poor.  It  is  no 
wider  than  it  was  in  1854,  and  the  travel  over  it  has  greatly 
changed  and  increased,  and  is  now  very  large.  The  dmw, 
built  in  1875,  has  almost  reached  the  limit  of  life  for  a 
wooden  structure  of  its  character.  It  will  be  necessary  to 
rebuild  the  entire  bridge  before  many  years.** 

Dorchester-street  Bridge  (over  Old  Colony 
Railroad). 

This  is  an  iron  bridge ;  it  was  built  in  1869. 

The  bridge  has  not  been  stripped  and  painted  for  ten 
years.  It  is  known  to  be  in  bad  condition,  just  how  bad  can- 
not be  ascertained  without  removing  all  the  wood-work.  It 
should  be  thoroughly  overhauled  in  the  spring. 

•Harvard  Bridge  (from  Boston  to  Cambridge). 

This  is  still  in  the  hands  of  the  commission,  and  is  not 
open  to  travel,  owing  to  legal  complications,  although  it  has 
been  practically  completed  for  more  than  a  year. 

IV.  — BRIDGES  SURPORTED  BY  RAILROADS. 

Washington-street  Bridge   (over  the   Boston  and 
Albany  Railroad). 

This  bridge  was  partially  stripped  for  repairs,  and  found 
to  be  in  even  worse  condition  than  was  suspected.  It  is 
understood  that  a  contract  has  been  made  for  the  immediate 
erection  of  a  new  brid<re. 

The  two  Norfolk-street  bridges  in  Dorchester,  reported 
last  year  in  poor  condition,  have  not  been  repaired,  and  still 
remain  in  bad  condition. 

Savin  Hill-avenue  bridge,  over  the  Old  Colony  Railroad 
in  Dorchester,  is  old  and  poor.  Estimates  have  been  made 
for  buildin*?  a  new  brid«:e  for  the  accommodation  of  both 
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the  city  and  the  railroad,  the  new  bridge  to  be  wider  than 
at  present,  and  long  enough  to  span  four  railroad  tracks ; 
the  expense  to  the  city  to  be  about  $5,000. 

The  other  bridges  given  in  the  list  of  those  supported  by 
i*ailroad  corporations  requii*e  no  special  mention. 

MISCELLANEOUS    WORK   AND  CONSTRUCTION 

IN  1890. 

Gold-street  Bridge  (over  N.Y.  &  N.E.  R.R.). 

This  is  a  wooden  foot-bridge  over  the  railroad  at  Gold 
street,  South  Boston.  It  was  built  for  the  Street  Depart- 
ment by  Jos.  P.  Shaw,  at  a  cost  of  $578.50. 

The  work  was  done  under  the  direction  of  this  depart- 
ment, by  which  the  plans  and  specifications  for  the  bridge 
were  prepared. 

Ferdinand-street  Bridge  (over  Boston  &  Albany 
Railroad)  . 

Plans  and  specifications  for  a  new  iron  bridge  have  been 
prepared,  and  the  contract  for  the  same  has  been  awarded  to 
li.  F.  Hawkins,  of  Springfield,  Mass. 

In  view  of  the  possible  future  widening  of  Ferdinand 
street  to  50  feet,  it  was  thought  best  to  provide  for  such 
widening  in  the  design  of  the  new  bridge. 

The  new  bridge,  which  is  to  be  the  present  width  of  the 
street,  is  to  have  one  roadway  and  two  sidewalks,  as  shown 
in  cross-section  in  Fig.  1  on  the  accompanying  plate.  In 
cjise  the  bridge  is  to  be  widened  to  50  feet,  the  sidewalks 
will  be  removed,  the  main  girders  A  and  B  and  floor-beams 
between  them  utilized,  girder  C  and  floor-beams  for  one-half 
of  bridge  added,  and  wood-work  remodelled  and  provided 
all  as  shown  in  Fig.  2. 

East  Boston  Ferries. 

Plans,  specifications,  and  form  of  contract  were  furnished 
at  the  request  of  the  Ferry  Commissioners,  for  taking  down 
a  wall  and  building  foundation  for  pile  wharf  at  the  North 
Ferry,  East  Boston.  The  work  was  done  under  the  super- 
vision of  the  Ferry  Department. 

An  examination  of  a  damaged  drop  was  made,  and  a 
report  and  recommendation  presented  to  the  commission. 
The  repairs  were  made  under  the  supervision  of  this  de- 
partment. 
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Plans,  specifications,  and  form  of  contract  have  been  made 
for  rebuilding  a  part  of  the  ferry-slip  at  East  Boston,  North 
Ferry.  The  work  has  been  let  to  J.  N.  Hayes  &  Co.,  for 
$7,500.  The  only  work  yet  done  has  been  the  removal  of 
the  old  pier. 

Bulkhead  on  L  Street,  South  Boston. 

At  the  request  of  the  Street  Department,  plans  and 
specifications  have  been  prepared  for  building  a  bulkhead 
on  L  street.  South  Boston,  in  extension  of  that  built  last 
year.  The  additional  length  enclosed  is  328]^  feet,  and  will 
extend  the  street  nearly  to  the  reserved  channel.  The  work 
has  been  let  to  F.  G.  Whit  comb  for  $7,200.  No  work  has 
yet  been  done  on  the  contract. 

Asphalt  Walk  on  Common. 

The  asphalt  tile  walk  on  the  Common,  from  the  West- 
street  entrance  to  Charles  street,  was  laid  under  the  super- 
intendence of  this  department.  The  work  of  laying  was 
done  by  John  Turner  &  Co.,  at  a  cost  of  $4,844.  The  tiles 
used  were  furnished  by  the  Hastings  Pavement  Co. 

Commonwealth-avenue  Widening. 

Estimates  have  been  made  for  the  Superintendent  of 
Streets,  of  the  filling  deposited  on  Commonwealth-avenue 
widening  by  E.  V.  Foote,  contractor. 

Other  work,  of  a  miscellaneous  character,  was  principally 
as  follows :  — 

Plans  and  Specifications. 

For  gates  and  flooring,  dam  at  Lake  Cochituate. 
athletic  apparatus  for  women,  Charlesbank. 
Ferdinand-street  bridge, 
boilers  for  Mystic  Pumping-Station. 

Plans  and  Estimates. 
For  filling  at  George,  Shirley,  and  Langdon  streets. 

Plans. 

For  repairing  centre,  Mt.  Washington-avenue  draw, 
new  centre,  Broadway  draw, 
fence  at  boat-landing,  Charlesbank. 
float  at  Parker-Hill  reservoir. 
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Estimates. 

For  filling  proposed  sewer-yard,  North  Brighton. 
For  bridge  and  abutments,  Bernard  street  and  Lauriat 
avenue. 

For  retaining-walls  on  FoUen  street,  Ilarcourt  street, 
Clarendon  street,  and  Stanhope  street. 
For  bridge  at  Savin  Hill. 

For  abolition  of  grade  crossings  at  Tremont  street.  Forest 
Hills,  Dover  street,  Dorchester  avenue.  Congress  street. 
First  street,  A  street,  and  at  streets  -crossing  Providence 
division  of  Old  Colony  Railroad. 

A  large  amount  of  miscellaneous  office- work  has  also  been 
done,  such  as  making  record  plans,  maps  for  Water  and 
Park  Departments,  and  copying,  tracing,  and  blue-printing 
plans. 


Digitized  by  Google 


Kepobt  of  Engineering  Department.  27 


B.  —  WATER-WORKS. 

[FROM  THE  CITY  ENGINEER'S  REPORT  TO  THE  BOSTON 
WATER  BOARD.] 

Sources  of  Supply. 

The  rainfall  during  the  past  year  has  been  more  than  the 
average  amount,  but  has  been  unequally  distributed. 

During  June,  July,  and  August  the  rainfall  was  small, 
and  the  yield  of  the  water-sheds  was  reduced  to  so  small  an 
amount  as  to  cause  fears  of  a  drought. 

The  rainfall  in  September  and  October  was  large,  —  that 
of  October  being  greater  than  in  any  one  month  since  July, 
1867,  and  the  supply  of  water  has  been  abundant  during  the 
latter  part  of  the  year. 

The  rainfall  and  quantities  collected  on  the  several  water- 
sheds are  as  follows :  — 

Sudbury.  Cochltnate.  Myttie. 

Rainfall,  inches  .  53.00  51.23  49.37 
Rainfall  collected  , 

inches  .  .  26.998  24.51  26.04 
Daily  average  yield 

in  gallons  .       .  96,658,100  22,023,100  33,323,300 

The  quality  of  the  Sudbury  and  Cochituate  waters  has 
been  good,  and  the  quality  of  the  Mystic  water  has  been 
equal  to  the  usual  average  from  that  supply. 

The  fluctuations  in  the  amount  of  water  in  the  diflerent 
lakes  and  reservoirs  is  shown  graphically  by  an  appended 
diagram. 

The  condition  of  the  different  reservoirs  during  the  year 
is  given  below  : — 

SuDBURY-RlVER  RESERVOIRS  AND  LaKE  CoCHITUATE. 

Reservoir  No.  1.  —  Water  was  wasting  at  the  outlet  dam 
from  January  1  to  July  6,  with  the  exception  of  two  days 
in  June,  after  the  stop-planks  were  placed  on  the  dam. 
Water  was  also  wasting  from  September  12  to  September 
21  ;  from  September  24  to  September  25  ;  and  from  October 
4  to  the  present  time. 
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The  dam  at  Reservoir  No.  1  is  in  good  condition. 

Reservoir  No.  2.  — This  reservoir  was  full  until  the  latter 
part  of  June,  with  the  exception  of  a  short  time  in  March, 
when  the  resei'voirs  were  drawn  down  in  anticipation  of  the 
usual  large  spring  flow  in  the  river. 

During  July  the  storage  was  reduced  until  the  25th,  when 
the  surface  was  at  grade  160.30,  or  5.57  feet  below  the  crest 
of  the  dam.  In  the  latter  part  of  August  the  reservoir  be- 
gan to  fill,  and  from  October  7  till  the  present  time,  water 
has  been  running  over  the  dam. 

The  dam  at  Reservoir  No.  2  is  in  good  condition. 

Reservoir  No.  3.  —  This  reservoir  was  drawn  down  3.75 
feet  in  the  early  part  of  March,  but  soon  refilled,  and  water  was 
running  over  the  crest  of  the  dam  until  July  9.  The  lowest 
point  reached  during  the  summer  was  on  August  17  when  the 
surface  was  1.25  feet  below  the  crest  of  the  dam.  Water 
has  been  flowing  over  the  dam  since  September  13. 

The  dam  at  Reservoir  No.  3  is  in  good  condition. 

Reservoir  No.  4.  —  This  reservoir  was  drawn  down  about 
3  feet  in  March,  but  had  refilled  on  March  25,  and  remained 
full  until  July  9. 

From  that  date  the  surface  fell  until  September  13,  when 
it  was  13.07  feet  below  the  crest  of  the  dam.  From  the 
latter  date  the  reservoir  began  to  fill,  and  had  risen  to  the 
crest  of  the  dam  on  December  18.  The  dam  at  Reservoir 
No.  4  is  in  good  condition. 

Farm  Pond.  —  The  surface  of  the  pond  has  been  kept  at 
an  average  height  of  149.33  feet  above  tide  marsh  level. 

The  conduit  through  the  ix)nd  has  been  used  all  the  year, 
excepting  from  March  21  to  April  5,  and  from  November  5  to 
December  14,  when  the  water  sent  to  Chestnut  Hill  was 
drawn  through  the  pond. 

The  Framingham  Water  Co.  have  pumped  74,500,000 
from  the  pond,  or  an  average  of  204,000  gallons  per  day. 

Lake  Oochituate.  —  Water  was  wasting  at  the  outlet  dam 
during  January,  February,  and  March,  and  a  part  of  April 
and  May.  On  June  1  the  surface  was  0.39  feet  below  high- 
water  mark,  when  the  supply  for  the  city  began  to  gradually 
lower  the  water  until  September  12,  when  the  surface  was 
5.19  feet  below  high- water  mark. 

During  the  latter  part  of  October  the  lake  filled  rapidly, 
and  water  was  allowed  to  waste  at  the  outlet  dam  from 
Dec.  1«  to  Dec.  26. 

The  dam  at  Lake  Cochituate  is  in  good  condition. 

The  heights  of  water  in  the  various  storage  reservoirs  on 
the  first  day  of  each  month  are  given  below. 
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January  1,  18( 

February  1,  " 

March  1,  " 

April  1,  " 
May  1. 
Jane  1, 

July  1.  " 

Angufli  1,  *< 

September  1,  " 

October  1,  " 

November  1,  " 

December  1,  " 
January  1,  1891 


RE8BBT0IB8. 


No.  1. 


Top  of 
flash, 
boards. 

169.29 


157.95 
157.88 
158.18 
158.84 
157.95 
157.89 
169.81 
158.92 
158.57 
156.98 
158.19 
157.76 
157.66 


No.  2. 


Top  of 
flash- 
boards. 

167.12 


166.14 
166.04 
166.80 
166.11 
166.14 
167.26 
166.43 
160.90 
161.66 
164.07 
166.23 
166.04 
165.96 


No.  3.       No.  4. 


Crest  of 
Dam. 


175.24 


175.52* 
175.48 
175.70 
175.60 
176.51 
175.54 
175.31 
174.74 
174.48 
175.85 
175.87 
175.49 
175.32 


Top  of 
flash, 
boards. 

215.21 


214.56 
214.51 
214.68 
214.76 
214.03 
214.49 
214.93 
211.79 
204.51 
202.58 
210.75 
213.86 
214.41 


Farm 

Pond. 


Laks 

COCHITU- 
ATB. 


High 
Water. 


149.25 


149.60 
149.10 
149.48 
149.09 
149.41 
149.69 
149.40 
149.01 
148.81 
149.17 
149.12 
149.34 
149.36 


Top  of 
flash- 
boards. 

134.36 


182.77 
182.30 
132.60 
132.76 
133.38 
133.97 
1^.92 
131.19 
129.57 
129.46 
132  J)7 
132.46 
132.49 


Water  has  been  drawn  from  the  different  reservoirs  on 
the  Sudbury  river  to  supply  the  city,  as  follows  :  — 

Reservoir  No.  1,  and  Farm  Pond. 


Nov.  5  to  Dec.  14. 


Reservoir  No.  2. 


Jan.  3  to  Jan.  10. 
May  14  to  June  8. 
June  11  to  July  27. 

Reservoirs  Nos.  2  and  3. 


Aug.  7  to  Sept.  24. 
Sept.  26  to  Nov.  4. 


Jan.  1  to  Jan.  2. 
Jan.  11  to  Jan.  13. 
Jan.  17  to  Jan.  20. 
Jan.  24  to  Jan.  27. 
Jan.  31  to  Feb.  3. 
Feb.  7  to  Feb.  10. 
Feb.  14  to  Feb.  17. 
Feb.  21  to  Feb.  24. 
Feb.  28  to  Mar.  3. 
Mar.  7  to  Mar.  10. 
Mar.  14  to  Mar.  17. 


Mar.  21  to  Mar.  24. 
Mar.  28  to  Mar.  31. 
April  4  to  April  7. 
April  11  to  April  14. 
April  18  to  April  21. 
April  25  to  May  13. 
July  28  to  Aug.  6. 
Dec.  17  to  Dec.  21. 
Dec.  23  to  Dec.  28. 
Dec.  31. 
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Aqueducts  and  Distributing  Reservoirs. 

The  Sudbury-river  aqueduct  has  been  used  311  days,  and 
the  Cochituate  has  been  used  355  days. 

The  Sudbury  conduit  has  delivered  6,596,000,000  gallons 
into  Chestnut-hill  and  Brookline  reservoirs,  equal  to  a 
daily  supply  of  18,071,200  gallons;  the  Cochituate  aque- 
duct has  delivered  5,722,170,800  gallons,  or  15,677,200 
gallons  per  day. 

In  the  Cochituate  aqueduct  a  flow  6^  feet  in  depth  was 
maintained  during  the  year.  The  rate  of  flow  in  the  Sud- 
bury conduit  was  varied  from  day  to  day  as  was  necessary 
to  keep  the  distributing  reservoirs  at  the  proper  height. 

Both  aqueducts  have  been  cleaned  as  usual  during  the 
year. 

The  Chestnut-hill,  Brookline,  Fisher-hill,  Parker-hill, 
and  East  Boston  reservoirs,  and  the  Bellevue  and  Breed's 
Island  water-towers,  are  in  good  condition. 

High-Service  Pumping-Stations. 

At  the  Chestnut-Hill  station  the  pumping-engines  and 
boilers  are  in  good  condition. 

The  feed-water  heater  was  thrown  out  of  service  from 
April  15  to  October  17  on  account  of  the  brass  tubes  in  the 
heater  having  been  destroyed  by  the  gases  in  the  smoRe 
flue. 

The  heater  was  repaired  by  substituting  galvanized 
wrought-iron  tubes  for  the  old  brass  tubes. 

The  duty  of  the  boilers  was  reduced  about  5  per  cent,  when 
the  heater  was  not  in  use. 

A  storage  battery  has  been  connected  with  the  electric- 
lighting  plant  to  furnish  lights  for  the  station  and  biological 
laboratory  during  the  daytime,  or  when  the  dynamo  is  not 
running.  Two  arc  lights  have  been  connected  with  the  in- 
candescent circuits,  one  being  hung  over  each  engine. 

One  of  the  Standard  Themometer  Co.'s  electric  gauges 
was  placed  in  the  engine-room  in  June  to  indicate  and  regis- 
ter the  heights  of  water  in  Fisher-hill  reservoir. 

A  boiler  trial  was  made  on  December  4  and  5  to  verify 
the  results  indicated  by  the  daily  records  and  to  check  the 
feed-water  meters. 

The  trial  was  conducted  under  the  same  conditions  as  are 
met  with  during  the  daily  runs,  with  the  exception  of  care- 
fully weighing  the  water  before  it  was  pumped  into  the 
boiler.  To  do  this  it  was  necessary  to  convey  the  feed-water, 
including  that  from  the  steam  jackets  and  radiators,  to  a 
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weighing  barrel ,  instead  of  passing  it  directly  into  the 
boiler. 

On  December  4  the  pumping-engine  was  run  till  7  A.M., 
when  the  steam  in  the  boiler  had  fallen  from  70  to  42.5  lbs., 
no  coal  having  been  fed  to  the  furnaces  during  the  previous 
half-hour.  The  fires  were  then  cleaned  and  lightly  banked 
with  250  lbs.  of  coal. 

The  connections  in  the  feed- water  pipes  were  then  changed 
so  the  water  fed  to  the  boiler  could  be  weighed,  and  at  9 
A.M.  the  engine  again  started,  the  steam  pressure  having 
been  raised  to  seventy  pounds. 

The  height  of  the  water  in  the  boiler  was  carefully  marked 
at  7  A.M.,  and  was  left  at  the  same  point  at  the  end  of  the 
trial. 


Duration  of  trial,  including  two  hours  banking,      24  hours 

Average  steam  pressure  70.18  lbs. 

"      temperature  feed-water  before  heating,  75.6° 

after       "     .  114.2o 
"         of  flue  front  of  heater     .  358° 
4  4  (4         44    44  back  .  198° 

Total  coal  used  8,716.5  lbs. 

"    ashes  removed   620.5  ** 

combustible   8,096. 

**    weight  of  water  fed  to  boiler  .       .        90,015  " 
Water  evaporated  per  lb.  of  coal,  actual  .       .  10.33 

combustible .       .  11.12 
Equivalent  evaporation  per  lb.  coal,  from  and 

at  212°,  including  feed-water  heater    .       .  12.14 
Equivalent  evaporation  excluding  feed-water 

heater  11.42 

Equivalent  evaporation  per  lb.  combustible, 

from  and  at  212°,  including  feed-water  heater,      13.07  " 
Equivalent  evaporation   per  lb.  combustible, 

from  and  at  212°,  excluding  feed-water  heater,      12.30  ** 
Coal  burnt  per  sq.  foot,  grate  surface,  during 

pumping  10.00  " 

Per  cent,  ashes  and  clinkers    ....  7.12** 


The  table  on  page  40  shows  the  work  done  by  the  pump- 
ing-engines  and  boilers  during  the  year. 

Engine  No.  1  was  used  3,466  hours, 

pumping   1,208,902,600  gals. 

Engine  No.  2  was  used  3,344  hours, 

pumping   1,160,729,100  '* 

Total  amount  pumped       .       .       .  2,369,631,700  ** 

**        '*      coal  consumed      .       .  2,677,281  lbs. 
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Per  cent,  ashes  and  clinkers       .       .  8.2 
Average  lift  in  feet    ....  123.16  ft. 

Quantity  pumped  per  lb.  of  coal       .  885.1  gals. 

Daily  average  amount  pumped  .       .  6,492,100  ** 

The  amount  pumped  is  an  increase  of  10.5  per  cent,  over 
that  of  1889. 

The  same  boiler  supplied  the  steam  for  pumping,  and  for 
heating  and  lighting  the  pumping-station  and  other  buildings 
near  the  station. 


Cost  of  Pumping. 

Salaries   $9,000  75 

Fuel   5,845  08 

Repairs   2,013  24 

Oil,  waste,  and  packing      ....  741  80 

Small  supplies   424  08 


Total  $18,024  95 

Cost  per  million  gallons  raised  one  foot  high  .  $0.0618 
'*       '*  pumped  to  reservoir  .  $7.61 


At  the  West  Roxbury  pumping-station  14,313,800  gal- 
lons have  been  pumped,  equivalent  to  a  daily  average  of 
39,200  gallons,  or  an  increase  of  10.9  per  cent,  over  1889. 

At  the  East  Boston  pumping-station  an  average  of  8,000 
gallons  per  day  have  been  pumped  to  the  Breed's  Island 
water-tower. 

Water  has  been  pumped  into  the  East  Boston  reservoir 
only  on  one  day  in  January,  one  day  in  February,  one  day 
in  March,  and  two  days  in  December,  as  the  reservoir  was 
filled  during  the  night  from  the  low-service  main  during  the 
balance  of  the  year. 

This  favorable  showing  is  owing  to  the  mild  weather  dur- 
ing last  winter. 

Mystic  Lake. 

Water  was  wasting  over  the  dam  during  the  first  half  of 
the  year  with  the  exception  of  six  days  in  June.  On  July 
1  the  surface  of  the  lake  began  to  fall,  and  on  September 
10  was  at  grade  3.02,  or  3.98  feet  below  high-water  mark, 
the  lowest  point  reached  during  the  year.  From  this  date 
the  lake  began  to  fill,  and  water  has  been  running  over  the 
dam  from  October  20  to  the  present  time. 
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Mystic  Valley  Sewer. 

The  pump  has  been  run  on  335  days,  working  5,147 
hours,  and  has  pumped  119,119,670  gallons  of  sewage,  or  an 
average  of  355,500  gallons  j)er  day  of  pumping. 

The  total  amount  pumped  is  19%  more  than  during  1889. 
The  increase  being  due  to  the  increased  time  of  running  the 
pumps. 

The  total  amount  of  sulphate  of  alumina  used  during  the 
year  was  323,650  pounds,  and  191  tons  of  coal  were  used  in 
pumping. 

Mystic  Conduit  and  Reservoir. 

The  conduit  was  cleaned  during  the  year,  and  is  in  good 
condition. 

The  reservoir  has  not  been  cleaned  during  the  year,  but 
has  received  the  usual  care. 

Mystic  Pumping-Station. 

Three  new  boilers  have  been  placed  in  the  boiler-room, 
and  the  four  old  boilers  that  have  been  in  use  since  1872 
were  taken  out. 

The  new  boilera  were  built  by  the  Roberts  Iron  Company, 
of  Cambridgeport,  from  designs  made  in  this  office.  They 
are  similar  in  size  and  design  to  the  three  other  boilers  that 
were  built  six  years  ago.  They  are  78  inches  in  diameter,  17 
feet  in  length,  and  each  boiler  contains  151  tubes  of  3  inches 
outside  diameter.  The  boiler  shells  are  of  ^  inch  steel,  and 
the  tube-sheets  of  ^  inch  bt eel. 

The  "  Jones  Economic  Furnace  "  was  connected  with  the 
three  older  boilers  in  April,  and  the  some  attachment  has 
been  placed  under  the  new  boilers. 

The  new  boilers  were  first  used  on  November  6. 

An  independent  air-pump  and  condenser  has  been  con- 
nected with  the  two  5,000,000  pumps,  and  the  old  conden- 
sers and  air-pumps,  which  had  become  badly  worn,  were 
abandoned. 

A  combined  dynamo  and  water  motor,  furnished  by  the 
Belknap  Water  Motor  Co.,  of  Portland,  has  been  placed 
in  the  engine-room,  and  the  buildings  have  been  wired  for 
sixty-six  incandescent  lights.  The  dynamo  has  a  nominal 
capacity  of  only  thirty  lights,  but  the  pipe  connections  to  the 
motor  were  made  large  enough  to  supply  power  for  a  larger 
plant,  if  the  plant  should  prove  to  be  a  success. 

The  table  on  page  50  shows  the  work  done  by  the  pump- 
ing-engines  during  the  year. 
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Engine  No.  1  was  in  use  430  hours, 

pumping  ....  77,644,200  gallons 
Engine  No.  2  was  in  use  1,426 

hours,  15  minutes,  pumping  .  270,667,500  ** 
Engine  No.  3  was  in  use  8,355 

hours,  45  minutes,  pumping    .  2,681,804,800 

Total  amount  pumped        .       .  3,030,116,500 

Total  amount  of  coal  consumed  .  6,506,000  lbs. 

Percentage  ashes  and  clinkers     .  9.8 

Average  lift  in  feet    .       .       .  147.11 

Quantity  pumped  per  lb.  of  coal  .  465.7  gallons 
Average  duty  of  engines,  per  100 

lbs.  of  coal,  no  deductions       .  57,141,800  ft.-lbs. 

Daily  average  amount  pumped    .  8,301,700  gallons 


Cost  or  Pumping. 

Salaries   $9,544.50 

Fuel   12,686.25 

Repairs  (not  including  new  air-pump  and 

boilers)   403.52 

Oil,  waste,  and  packuig     ....  532.28 

Small  supplies   340.53 


Total   $23,507.08 

Cost  permillion  gallons  raised  one  foot  high,  $0.0528 
Cost  per  million  gallons  pumped  to  reser- 
voir   $7.76 


Consumption. 

The  daily  average  consumption  from  the  combined  works, 
and  the  consumption  compared  with  that  of  1889,  has  been 
as  follows :  — 
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Average  

83,871,700 

105.6 

8,301,400 

106.0 

42,173,100 

105.7 

The  daiJy  average  consumption  per  head  of  population  has 
been  as  follows :  — 

Sudbury  and  Cochituate  supply     .       .       .    82.5  gallons 

Mystic  supply  70.6 

Combined  supplies       .       .       .       .       •  79.8 

The  above  figures  show  an  increase  of  5.6  per  cent,  in  the 
consumption  from  the  Sudbury  and  Cochituate  works  from 
that  of  the  previous  year,  of  6  per  cent,  in  the  consumption 
from  the  Mystic  works,  and  of  5.7  per  cent,  increase  in  the 
consumption  from  the  combined  supplies. 

Distribution. 

The  following  changes  were  made  in  the  distribution  sys- 
tem during  the  year :  — 
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8UDBUBT  AND  COOHITUATS  WOBKS. 

Mtstxo  Wobks 

IH  Charlsstown. 

ToUl  lenffth  Uid 
and  reutid. 

iouu  leogizi  uua 
and  relaid. 

L^Dgtll 

abandoned. 

3" 

OSS 

4" 

1,61« 

1.145 

1.416 

2.489 

41.410 

4.121 

4. WO 

421 

8" 

ihm 

261 

08 

10" 

6.791 

700 

n" 

80.840 

16" 

823 

108 

20" 

221 

24" 

8.158 

Toul 
length. 

105.835 

5,725 
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The  total  length  of  pipe  laid  on  the  Sudbury  and  Cochit- 
uate  division  was  twenty  miles,  and  a  fittle  over  one  raile  has 
been  abandoned,  making  a  net  increase  of  nineteen  miles  in 
the  total  length  in  use. 

On  the  Mystic  works  in  Charlestown  the  mains  were  ex- 
tended 1,792  feet;  1,316  feet  of  l-inch  and  2-inch  service- 
pipes  were  relaid  with  4  and  6-inch  main  pipes,  and  3,898  feel 
of  3,  4,  and  6-inch  wrought-iron  and  cement  pipes  were  re- 
placed with  cast-iron  pipes. 

On  the  Cochituate  division  a  new  high-service  main,  24 
inches  in  diameter,  was  laid  from  the  30-inch  main  in  Perkins 
street  to  Forest  hills. 

This  pipe  is  8,150  feet  in  length,  and  should  soon  be  ex- 
tended to  the  vicinity  of  Roslindale. 

The  high  service  has  been  extended  to  supply  a  portion  of 
Savin  Hill,  and  over  two  miles  of  high-service  pipes  have  been 
laid  in  the  City  proper,  to  supply  fire-pipes  and  sprinklers 
inside  of  buildings. 

The  Bellevue  high-service  pipes  have  been  extended  to 
connect  with  the  pipe  in  Pond  street,  west  of  May  street,  in 
Jamaica  Plain,  as  there  were  several  houses  in  that  district 
that  could  not  be  supplied  from  Fisher-hill  reservoir. 

About  one  mile  of  main  pipes  have  been  relaid  with  larger 
pipes  to  improve  the  fire  service  in  the  City  proper. 
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Additional  Supply. 

The  borings,  which  were  commenced  last  year  to  determine 
the  location  and  character  of  the  proposed  dam,  were  com- 
pleted early  in  the  year  and  a  site  for  the  dam  was  chosen 
about' 300  feet  up-stream  from  the  preliminary  location. 

Plans  were  made  and  surveys  continued  so  that  work  was 
commenced  in  April,  and  has  been  continued  through  the 
season. 

In  accordance  with  your  vote  of  July  8,  1890,  "  That  the 
Engineer  be  authorized  to  engage  the  services  of  Mr.  Jos. 
P.  Davis  as  consulting  engineer  for  the  new  dam  and  res- 
ervoir No.  5  and  Cedar  swamp,"  Mr.  Davis  was  engaged  as 
consulting  engineer,  and  the  following  is  his  report  on  the 
new  dam :  — 

New  York,  Aug.  21,  1890. 
Mr.  William  Jackson,  City  Engineer^  Boston^  Mass, :  — 

At  your  request  I  have  visited  the  site  and  examined  the 
plans  of  Dam  No.  5,  of  the  Sudbury  River  Water- Works, 
and  now  present  my  views  on  the  points  to  which  you  have 
called  my  attention. 

The  location  of  the  dam  appears  to  have  been  well  selected, 
as  the  core-wall  can  be  founded  upon  ledge  rock  throughout 
its  whole  length  without  excessive  excavation. 

This  rock,  where  uncovered,  though,  in  general,  sound  and 
firm,  is  somewhat  broken  up  by  shrinkage  cracks  that  prol)- 
nbly  will  permit  some  water  to  flow  under  the  dam  unless 
by  puddling  or  other  device  it  can  be  prevented  from  reaching 
the  base  of  the  core- wall. 

From  the  trials  that  have  been  made,  and  from  the  genenil 
appearance  of  the  surface,  it  is  not  probable  that  rock  much 
freer  from  fissures  would  be  found  by  excavating  a  few  fe(»t 
into  the  ledge ;  I  would  therefore  advise  that  it  be  removed 
only  where  found  decayed  or  unfit  to  support  the  wall. 

Of  course  you  will  take  gi'eat  care  to  select  the  best 
materials  for  filling  the  trench  in  front  of  the  wall,  and  t(i 
have  them  thoroughly  puddled  and  rammed,  and  the  puddle 
firmly  bonded  to  the  side  of  the  trench,  that  access  of  water 
to  the  bed  rock  at  this  point  may  be  prevented  as  far  as 
possible. 

With  this  precaution,  and  the  closing  of  wide  cracks  with 
cement  grout,  I  am  of  opinion  that  there  will  be  no  trouble- 
some leakage,  certainly  none  that  can  endanger  the  dam. 

1  approve  the  form  and  dimensions  of  the  cross-section  of 
the  dam  and  its  core-wall,  but  would  recommend  that  the 
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latter  be  built  at  least  one  foot  higher  than  shown  on  the 
plan,  or  fully  to  elevation  298. 

I  also  approve  the  proposed  naethod  of  protecting  the 
slopes  of  the  dam  and  the  location  and  dimensions  of  the 
wasteway,  and  of  the  tail  race,  as  the  latter  are  outlined 
in  the  letter  of  Mr.  FitisGerald  which  you  forwarded  to  me 
with  the  plans. 

Your  respectfully, 
(Signed)  Jos.  P.  Davis. 

When  the  trench  for  the  core-wall  was  excavated,  it  was 
found,  at  the  southerly  end,  to  be  in  a  very  compact  material, 
practically  water-tight,  and  it  was  deemed  useless  to  carry 
the  excavation  to  solid  rock.  Consequently,  after  consulting; 
with  Mr.  Davis,  the  plan  of  the  core-wall  at  this  point  was 
modified. 

The  accompanying  plates  are  views  of  the  work  of  con- 
struction at  Dam  No.  5. 

A  survey  for  the  improvement  of  Cedar  swamp  was  com- 
n)enced,  and  will  be  continued  during  the  winter,  as  much  of 
the  work  can  only  be  done  when  the  swamp  is  frozen. 

The  survey  of  Whitehall  pond  and  its  vicinity  has  been 
completed. 

For  particulars  see  the  following  report  of  Desmond  Fitz- 
Gerald,  Resident  Engineer. 

OmcE  OF  Additional  Supply. 

South  Framingham,  Mass.,  Jan.  1,  1891. 

William  Jackson,  Esq.,  City  Engineer^  etc.:  — 

Sir,  —  I  submit  herewith  a  brief  report  of  engineering 
work  accomplished  during  the  past  year  by  the  "Additional 
Supply*'  force. 

In  January,  1890,  a  filtration  field  for  the  disposition  of 
the  Marlboro  *  sewage  was  found,  lines  run,  and  estimates 
made  on  the  increased  cost  resulting  to  the  town  from 
carrying  its  sewage  entirely  outside  of  the  drainage  areii 
feedins:  the  Boston  Water  Supply  system.  The  South 
Framingham  filtration  field,  for  the  disposal  of  the  sewage 
which  formerly  found  its  way  into  Farm  pond  and  Lake 
Coehituate,  has  been  in  successful  operation  during  the  year. 

Active  operations  have  been  carried  on  at  Basin  5  durino^ 
the  past  season.  During  the  months  of  January,  February, 
and  March,  diamond  drill  borings  were  put  down  on  three 
lines  for  the  dam,  and  as  a  result,  the  old  site  was  aban- 
doned for  a  situation  about  300  feet  farther  up-stre.Mui. 
On  April  15,  stripping  on  the  site  of  the  dam  was  started. 
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and  on  the  first  of  June  the  excavating  for  the  core- wall 
was  begun.  On  June  24  the  bed  rock  was  reached  in  the 
first  section.  On  August  7  the  concrete  wall  was  begun. 
In  May  a  water-works  system  was  devised  for  delivering 
water  under  pressure  at  any  point  of  the  dam  during  its 
construction.  The  work  was  pushed  during  the  remainder 
of  the  season  until  stopped  by  frost. 

The  trench  is  practically  completed  and  the  core-wall 
built  across  the  valley  to  the  surface  of  the  ground.  The 
following  table  shows  the  quantities  of  materials  moved 
during  the  year :  — 


Soil  stripping 
Rock  . 

Trench  excavations 
Concrete 
Embankment 
Stripping  in  basin 


27,037  cu.  yds. 

2,125 
20,464 

7,178 

5,370  " 
18,700 


The  roads  around  the  basin  have  been  built  by  Newell  & 
Snawling,  under  their  contract  of  May,  1890.  Specifications 
have  been  prepared  for  delivering  filling  upon  the  dam. 
Gaugings  of  the  flow  of  Indian  brook  and  from  Whitehall 
pond  have  been  observed  during  the  year. 

Plans  have  been  prepared  for  the  taking "  of  the  neces- 
sary lands  around  Whitehall  pond,  and  whenever  the  engi- 
neering force  could  be  spared  from  Basin  5,  surveys  have 
been  made  of  the  Cedar  Swamp  District. 

The  experiments  on  filtration,  begun  early  in  the  year, 
have  been  unremittingly  continued  at  Chestnut-hill  Reser- 
voir. Continuous  and  intermittent  filtration  have  been 
ctirried  on  side  by  side  and  the  results  closely  examined  in  the 
biological  laboratory  and  chemically  by  Dr.  T.  M.  Drown. 
It  is  too  early  to  arrive  at  definite  conclusions  in  regard  to  this 
work.  Experiments  of  a  diflferent  nature  from  any  already 
made  have  been  conducted,  and  as  they  are  carried  on  en- 
tirely with  the  Boston  water,  we  shall  be  able  to  know  the 
exact  eflfects  of  filtration  under  different  conditions  on  our 
water  supply. 

The  work  of  lining  the  Beacon-street  tunnel  with  con- 
crete was  abandoned  on  April  18  for  lack  of  funds.  About 
563  feet  of  lining  was  completed.  The  following  table 
shows  the  cost  of  laying  concrete  in  the  tunnel :  — 
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Crushing  stone 
Carting  crushed  stone 
Quarrying  stone 
Screenings 
Sand 

Screening  sand  and  gravel 
Transporting  materials 
Preparing  bottom 
Cement  . 
Mixing  and  laying 
Forms 
Holidays  . 


$1  00  per  cu.  yd. 
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•  4 

3 

30 

4  4 

44 

4 

24 

4  4 

94 

(C 

4  4 

30 

44 

4  4 

Total  $15  02 

Both  llosendale  and  Portland  cement  were  used. 

Very  respectfully  yours, 

(Signed)  Desmond  FitzGerald, 

Resident  Engineer. 

In  General. 

The  new  dam  at  the  outlet  of  Lake  Cochituate  has  been 
completed,  but  much  work  remains  to  be  done  in  grading 
the  adjacent  grounds  and  removing  the  old  dams ;  this 
work  may,  however,  be  done  from  time  to  time  as  funds 
may  be  available. 

Plans  have  been  prepared  for  a  20,000,000-gallon  high- 
duty  pumping-engine  for  the  high-service  pumping-station 
at  Chestnut-hill  Reservoir ;  they  will  soon  be  completed. 

The  work  of  lining  the  Beacon-street  tunnel,  which  was 
stopped  in  April,  has  been  recommenced,  and  should  l)e 
continued  as  far  as  means  are  available. 

The  disposal  of  the  sewage  from  the  several  towns  in  the 
water-shed  has  received  considerable  attention.  The  Fram- 
ingham  sewer  system  has  worked  satisfactorily,  excepting 
the  discharge  from  an  under  drain  used  during  the  construc- 
tion of  the  sewer,  which  empties  into  a  feeder  of  Lake 
Cochituate. 

The  Marlboro'  sewer  system  is  in  process  of  construction, 
and  should  be  completed  and  in  use  during  this  year.  Plans 
have  been  made  by  Charles  A.  Allen,  civil  engineer,  of  a 
sewerage  system  for  the  town  of  Westboro',  and  surveys 
are  now  being  made  to  determine  the  sum  it  would  be  proper 
for  the  city  to  pay  the  town  by  reason  of  extra  expense  to 
it  for  conveying  its  sewage  outside  of  the  limits  of  the  city's 
water  supply. 

The  exi)eriment8  in  filtration  started  last  year  at  Chestnut- 
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The  experiments  in  filtration  started  last  year  at  Chestnut- 
hill  Eeservoir  have  been  continued.  The  results  so  far 
obtained  indicate,  as  was  expected,  that  different  waters  are 
not  alike  affected  by  filtration,  and,  consequently,  a  small 
filtration  plant  has  been  established  on  the  Mystic  Water- 
Works. 

The  pipe  for  a  30-inch  main  from  Tremont  street  through 
East  Chester  park  and  Swett  street  to  Dorchester  avenue 
has  been  contracted  for,  and  will  be  laid  the  coming  season. 
This  main  has  been  rendered  necessary  on  account  of  the 
increased  consumption  of  water  in  South  Boston  and  Dor- 
chester. 

Forty  contracts  for  rock  excavations  have  been  made  during 
the  year. 

Two  hundred  and  seventy-five  petitions  for  main-pipe  ex- 
tensions have  been  received  and  reported  upon  in  regard  to 
grade  of  street,  size  of  pipe,  and  cost  of  laying. 

The  pipe  laid  has  been  measured,  the  gates  and  hydrants 
located,  and  are  being  plotted  on  the  plans. 

Sixty-one  profiles  of  unaccepted  streets  have  been  made, 
and  grades  given  for  grading  the  streets  and  laying  pipes 
where  it  was  necessary. 

The  records  from  the  four  pumping-stations,  the  lakes, 
reservoirs,  the  Mystic  sewer,  and  the  returns  from  pipe 
foundries,  etc.,  have  been  carefully  kept. 

Appended  to  this  report  will  be  found  the  usual  tables  of 
rainfall,  consumption,  yield  of  water-sheds,  etc. 
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Total  rainfall  during  the  year,  68.00  Inches. 

Boiug  an  average  of  two  gauges,  located  at  Framlngham  and  Ashland. 
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Rainfall  in  Inches  and  Hundredths  at  Lake  Cochituate,  for  the  Tear 

2890. 
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Total  Rainfall  during  the  year,  51.23  Inches. 
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RainfaU  in  Inches  and  Hundredths  on  the  Mystic  Lake  Water-shed  for  the 

Year  1890. 
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1.77 

0.85 

0.28 

0.135 

0.05 

0.305 

0.33 

1.365 

0^ 

0.04 

0.855 

1.48 

0.045 

0.355 

0.75 

0.505 

30*  ...  . 

0.275 

0.355 

0.27 

Totals.  . 

2.725 

3.38 

6.68 

2.405 

6.30 

8.38 

2.285 

3.64 

3.70 

8.84 

1.385 

4.67 

Total  rainfall  during  the  year,  40.37  inches. 

Belug  aa  average  ot  two  gauges  located  at  ICyttlc  Lake  and  Winchester. 
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Rainfall  Received  and  Collected,  1890. 


BUDBURT.  1 

COC'HITUATE. 

Mtbtic. 

Month. 

Rainfall. 

Rainfall 
collected. 

Per  cent, 
collected. 

Rainfall. 

Rainfall 
collected. 

Per  cent, 
collected. 

Rainfall.  1 

Rainfall 
collected. 

Per  cent, 
collected. 

Inches. 

Inches. 

Per  « 
cent.  1 

Inches. 

Inches. 

Per 
cent. 

Inches. 

1 

Inches. 

Per 
cent. 

J  ftQUftry  •  • 

2.53 

2.237 

88.43 

2.34 

1.92 

82.03 

2.725 

2.07 

75.00 

February  . 

3.505 

2.464 

70.29  ■ 

1 

3.21 

2.04 

63.43 

3J» 

2.23 

66.98 

March  .  .  . 

7.735 

6.498 

84.01 

I  7.35 

5.87 

79.86 

6.68 

6.37 

80.41 

April  .  .  . 

2.645 

3.236 

122.35 

2.51 

2.23 

83.86 

2.405 

2.93 

121.80 

May  

5.21 

2.437 

40.78 

6.31 

1.85 

34.90  j 

6.30 

3.00 

47.59 

June   •  .  . 

2.03 

0.080 

48.27 

1.78 

1.41 

79.05 

3.38 

1.92 

60.86 

July.  .  .  . 

2.46 

0.102 

7.78 

2.31 

0.33 

14.18 

2.265 

0.43 

18.96 

August  .  . 

8.865 

0.235 

6.08 

8.34 

0.46 

13.88 

8.64 

0.46 

12.C9 

September . 

6.00 

0.790 

13.16 

6.47 

1.40 

21.63 

3.70 

0.58 

15.64 

October  .  . 

10.51 

4.053 

38.56 

10.11 

8.40 

33.67 

8.84 

2.61 

29J>1 

November  . 

1.20 

2.097 

174.72 

1.24 

1.49 

119.95 

1^ 

1.96 

141.16 

December  . 

5.31 

1.779 

33.49 

6.26 

2.11 

40.19 

4.67 

2.49 

63.48 

Totals  and  / 
averages  | 

63.000 

26.998 

60.94 

61.23 

24.61 

47.85 

49.870 

1 

26.04 

62.75 
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Table  showing  the  Temperature  of  Air  and  Water  ai  Various  Staiions  on 
the  Water  Works. 


TsXPXBATtJBB  or  AXB. 

TEXmiATUEUS  OF 

Chestnut-HlU  Reservoir. 

Framingham. 

iirookline 
Reservoir. 

ft! 

Maximum. 

a 
a 

a 

3 

'  Mean. 

Maximum. 

Minimum. 

Mean. 

i 

i 

Jannary  .  .  •  . 

61.0 

6.5 

32.0 

65.0 

12.0 

32.3 

36.0 

35U> 

February  .  .  . 

63.0 

-2.0 

31.0 

62.0 

-1.0 

82.6 

86.1 

85.6 

65.0 

-1.0 

33.1 

64.0 

-3.0 

32.9 

37.6 

85.7 

72.0 

22.5 

45.9 

72.0 

24.0 

47.0 

46.8 

43.7 

81.5 

84.5 

57.2 

81.0 

34.0 

58.2 

58.8 

60  J9 

88.6 

42.0 

64.7 

88.0 

42.0 

65.4 

65.6 

64w4 

94.6 

47.0 

70.9 

95.0 

47.0 

71.2 

72.3 

73.7 

August  .... 

80.6 

47.5 

68.9 

88.0 

47.0 

60.8 

73.2 

74.6 

September.  .  . 

84.5 

35.5 

63.2 

82.0 

30.0 

62.2 

68.1 

68.2 

October  .... 

78.0 

31.0 

49.8 

74.0 

28.0 

48.6 

56.6 

57.5 

November  .  •  . 

65.0 

14.0 

40.4 

'  65.0 

13.0 

37.9 

44.7 

45.5 

December  .  .  . 

64.5 

1.0 

25.4 

50.0 

-1.0 

24.1 

37.4 

85.9 
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C— IMPROVED  SEWERAGE. 

The  work  of  constructing  the  extension  of  the  improved 
sewerage  system  has  been  prosecuted  during  the  past  year 
as  rapidly  as  the  funds  available  would  permit. 

The  condition  of  the  appropriation  on  Jan.  1,  1891,  was 
as  follows :  — 

Total  appropriations  $5,913,089  93 

Total  expended  5,072,836  7(> 


Unexpended  balance  Jan.  1,  1891    .       .    $240,253  17 

Theamount  expended  during  the  past  yearwas  $253,585.02. 

The  following  statement  shows  the  amount  of  work  done 
during  the  past  year,  also  the  work  now  in  progress  and 
work  proposed  to  be  done. 

Crrr  Proper,  Section  7,  West  Side. 

This  section  completes  the  west  side  intercepting  sewer, 
and  ej^tends  in  C!ommercial  street,  from  Prince  street  to 
Charter  street,  a  distance  of  528  linear  feet. 

The  sewer  is  of  Akron  pipe,  15-inch  diameter,  imbedded 
in  concrete. 

Its  inclination  is  1  foot  in  400,  and  at  its  upper  end  ils 
elevation  is  60  feet  above  low  water. 

This  sewer  intercepts  the  sewage  which  was  formerly 
discharged  into  the  docks  at  the  foot  of  Hull  and  Charter 
streets. 

Proposals  for  the  construction  of  this  sewer  were  opened 
on  May  7,  1890,  but  as  the  lowest  proposal  greatly  exceeded 
the  engineer's  estimate,  it  was  decided  to  do  the  work  by 
day  labor.  The  total  cost  of  this  sewer,  which  was  com- 
pleted in  June,  1890,  was  $4,292,  which  was  $761  less  than 
the  lowest  proposal  received  from  contractors. 

Sections  5  and  6,  East  Side. 

These  sections  extend  in  Atlantic  avenue  and  Commercial 
street,  from  Centi*al  wharf  to  Hanover  street,  a  distance  of 
3,165  linear  feet.  Work  was  begun  in  July,  1890,  and  is 
in  progress  at  the  present  time.  Owing  to  the  character  of 
the  made  land  through  which  the  sewer  would  be  located. 
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and  the  possibility  of  encountering  old  sea-walls,  wharves, 
building  foundations,  piles,  etc.,  whose  location  could  not 
be  accurately  shown,  it  was  impracticable  to  let  these 
sewers  by  contract,  and  the  work  has  been  conducted  by  day 
labor,  under  a  superintendent  appointed  by  the  city. 

The  sewers  are  of  brick,  egg-shaped,  42  in.  by  28  in. 
in  diameter,  with  concrete  foundations  and  side  walls.  The 
inclination  of  the  sewer  is  1  foot  in  1 ,500,  and  its  elevation 
at  the  upper  end  is  4.3  feet  above  low  water.  Owing  to 
the  proximity  of  the  tide-water  and  the  numerous  old  sea- 
walls encountered  in  the  trench,  the  work  can  be  conducted 
at  low  tide  only,  as  tide- water  finds  free  access  to  the  trench. 
For  a  length  of  200  feet  a  solid  stratum  of  old  log  cob-work, 
8  feet  in  thickness,  was  encountered.  The  numerous  ob- 
structions, such  as  sea-walls,  logs,  piles,  etc.,  found  in  the 
trench,  combined  with  the  short  space  of  time  that  it  is 
possible  to  carry  on  the  work,  makes  these  sections  difficult 
to  build  and  expensive. 

The  sewers  will  be  completed  in  September,  1891,  and 
will  intercept  the  sewage  now  being  discharged  into  the 
docks  at  the  foot  of  Clark,  Battery,  and  Hanover  streets. 

Section  1,  Brighton. 

The  contract  for  building  this  sewer,  which  extends  in 
Huntington  avenue  from  Gainsboro'  street  to  Parker  street, 
a  distance  of  1,833  linear  feet,  was  awarded  to  the  Metro- 
politan Constmction  Co.,  of  Boston,  and  work  was  com- 
menced on  June  24,  1890,  and  finished  in  December,  1890. 

Owing  to  the  quicksand  bottom,  and  the  proximity  of 
several  heavy  buildings  whose  foundations  were  thought  to 
be  insecure,  considerable  trouble  was  anticipated  in  the 
construction  of  this  sewer.  By  adopting  the  precaution  of 
driving  tongued  and  grooved  sheet  piling  through  the  quick- 
sand into  the  underlying  clay,  the  difficulties  were  sur- 
mounted, and  no  damage  to  either  buildings  or  sewer  has 
resulted.  The  sewer  is  of  brick,  circular,  6  feet  inches 
in  diameter  and  8  inches  in  thickness,  with  a  foundation  of 
timber  and  concrete  and  rubble  masonry  side-walls.  Its 
inclination  is  1  foot  in  2,500,  and  its  elevation  at  the  upper 
end  is  4.2  feet  below  low  water.  The  sewer  intercepts  the 
sewage  which  formerly  emptied  into  the  Charles  river 
through  the  Stony-brook  channel.  This  sewage  in  time  of 
heavy  rain  overflowed  into  the  Back-Bay  Fens,  and  the 
construction  of  the  present  sewer  will  tend  to  do  away  with 
the  fdrmer  nuisance. 

The  Massachusetts  State  Drainage  Commission  is  now 
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extending  this  sewer  to  Brookline,  Brighton,  Watertown, 
Waltham,  and  Newton,  and  in  the  course  of  the  next  four 
years  it  is  expected  that  the  sewage  from  these  towns 
will  be  taken  out  of  the  Charles  river  and  emptied  at  Moon 
Island. 

South  Boston. 

Section  8,  South  Boston  intercepting  sewer,  work  on 
which  was  in  progress  at  the  time  of  the  last  annual  report, 
has  been  completed. 

The  sewer  extends  in  W.  First  and  E.  Second  streets,  from 
D  street  to  H  street,  a  distance  of  2,365  linear  feet.  The 
sewer  is  of  brick,  egg-shaped,  48  in.  by  36  in.  in  diameter, 
with  a  concrete  foundation  and  rubble  masonry  side-wall ; 
its  inclination  is  1  foot  in  2,500.  The  sewer  was  built  by  the 
Metropolitan  Construction  Co. ;  it  intercepts  the  sewage 
which  was  formerly  discharged  into  the  dock  at  F  street,, 
and  a  nuisance  at  this  point,  which  was  the  cause  of  constant 
complaint,  has  been  abated.  In  connection  with  this  section, 
an  overflow  has  been  built  at  D  street,  and  a  regulator  cham- 
ber has  been  built  at  the  F-street  sewer  connection. 

Section  9  of  the  South  Boston  sewer  has  also  been  com- 
pleted during  the  past  year.  This  section  extends  in  H 
street  and  E.  First  street  as  far  as  L  street,  a  distance  of 
1,863  linear  feet.  This  sewer  is  of  brick,  egg-shaped,  48 
inches  by  36  inches  in  diameter  for  a  distance  of  688  feet, 
and  36  inches  by  24  inches  in  diameter  for  a  distance  of 
1,175  feet,  with  an  inclination  of  1  in  2,500  and  1  in  940, 
respectively.  The  elevation  of  the  sewer  at  L  street,  its 
upper  extremity,  is  8.25  feet  above  low  water.  The  sewer 
was  built  by  contract  by  Messrs.  Collins  &  Ham.  It  inter- 
cepts the  sewers  which  formerly  discharged  into  the  docks  at 
I  and  L  streets,  and  relieves  the  nuisances  formerly  existing 
at  these  points.  In  connection  with  this  sewer,  regulator 
chambers  have  been  built  on  the  connections  with  the  I  and 
E.  First  street  sewers. 

Bids  for  the  construction  of  Section  7,  South  Boston  inter- 
cepting sewer,  were  opened  on  May  7,  1890,  and  the  con- 
tract awarded  to  Messrs.  Perkins  &  White,  the  lowest 
bidders ;  the  work  was  completed  in  October. 

The  sewer  is  of  Akron  pipe,  15  inches  in  diameter,  im- 
bedded in  concrete  and  laid  on  an  inclination  of  1  in  600. 
The  sewer  extends  through  the  Marine  park  and  Q  street, 
fion)  Sixth  street  to  E.  First  street,  a  distance  of  2,152 
linear  feet.  This  sewer  intercepts  sewer  which  formerly  dis- 
charged at  the  foot  of  E.  First  street.  The  construction  of 
Sections  7,8,  and  9  completes  the  extension  of  the  Improved 
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Sewerage  System  in  South  Boston,  and  all  sewage  formerly 
emptying  along  the  water  front  is  now  conveyed  to  Moon 
Island. 

Dorchester. 

Section  3,  Dorchester  intercepting  sewer,  work  on  which 
was  progressing  at  the  time  of  the  last  annual  report,  was 
finished  in  September,  by  A.  A.  Hall,  at  a  cost  of  $28,400. 
The  sewer  extends  in  Commercial  and  Beach  streets,  from 
Clayton  to  Park  street,  a  distance  of  2,093  linear  feet ;  it  is 
of  brick,  circular,  4  feet  6  inches  in  diameter ;  its  inclination 
is  1  in  2,500,  and  its  elevation  at  the  upper  end  is  1.68  feet 
above  low  water. 

Bids  for  the  construction  of  Section  4,  Dorchester  inter- 
cepting sewer,  were  opened  on  May  7,  and  the  contract 
awarded  to  Messrs.  Collins  &  Ham.  The  section  extends 
.in  Park  street  and  through  private  land  to  Mill  street,  a 
total  distance  of  2,071  linear  feet.  The  sewer  is  of  brick, 
circular,  4  feet  6  inches  in  diameter,  laid  on  an  inclination 
of  1  in  2,500 ;  it  was  completed  in  December,  181»0.  A 
flushing  manhole  is  built  on  this  sewer  at  the  crossing  of 
Smelt  Brook  Creek. 

Section  5  of  the  Dorchester  intercepting  sewer,  bids  for 
the  construction  of  which  were  received  on  May  7,  was 
completed  by  Mr.  H.  P.  Nawn  in  October.  The  sewer  is  of 
brick,  circular,  4  feet  6  inches  in  diameter,  laid  on  an  in- 
clination of  1  in  2,500.  The  sewer  extends  through  private 
lands  from  Mill  to  Commercial  street,  a  distance  of  2,120 
feet.  The  sewer  at  its  upper  end  is  3.4  feet  above  low 
water ;  part  of  the  land  through  which  the  sewer  passes  is  at 
such  a  low  elevation  as  to  require  an  embankment  to  be 
built  over  the  sewer  to  protect  it  from  frost. 

No  work  has  been  done  on  Sections  6,  7,  8,  and  9,  as  the 
appropriation  was  decreased  by  the  sum  of  $100,000,  trans- 
ferred on  June  7,  for  the  purpose  of  building  a  part  of  the 
outfall  sewer  between  Squantum  and  Moon  Island,  and  the 
available  balance  is  not  sufficient  to  construct  these  sections. 

Section  10,  which  extends  through  Butler  and  Adams 
streets,  a  distance  of  1,600  linear  feet,  in  the  vicinity  of 
Dorchester  Lower  Mills,  has  recently  been  put  under  con- 
tract. This  section  is  to  be  built  by  tunnelling  through  the 
hill,  and  as  the  work  is  necessarily  of  a  slow  nature,  con- 
struction will  be  commenced  in  advance  of  the  other  sec- 
tions.   This  section  will  be  completed  in  September,  1891. 

Section  11,  which  is  the  last  section  of  the  proposed 
Dorchester  intercepting  sewer,  extends  through  private  land 
from  Adams  street  to  Central  avenue,  and  will  furnish  an 
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outlet  for  the  sewage  of  the  thickly  settled  territory  in  the 
vicinity  of  River  street.  No  work  can  be  done  on  this  sewer 
until  an  appropriation  is  made  for  it. 

To  complete  Sections  6,  7,  8,  9,  and  11,  thus  furnishing  an 
intercepting  sewer  from  Dorchester  Lower  Mills  to  the  end 
of  the  present  intercepting  sewer  at  Commercial  street,  and 
enabling  sewage  to  be  taken  out  of  the  Neponset  river  at 
Dorchester  Lower  Mills  and  conveyed  to  Moon  Island,  will 
require  the  further  appropriation  of  $150,000. 

Considering  the  fact  that  the  Lower  Mills  is  entirely 
wanting  in  sewerage  facilities,  owing  to  the  lack  of  this  outlet, 
the  advisability  of  appropriating  the  above  sum  is  apparent. 
If  the  necessary  appropriation  can  be  obtained  early  this  sea- 
son, the  entire  sewer  will  be  completed  by  December,  1891, 
and  all  the  sewage  from  Dorchester  Lower  Mills  can  be  emp- 
tied at  Moon  Island. 

Outfall  Sewer. 

On  June  7  the  sum  of  $100,000  was  transferred  from  the 
appropriation  for  Improved  Sewerage  for  the  special  purpose 
of  building  part  of  the  outfall  sewer  between  Squantum  and 
Moon  Island.  A  wooden  flume  was  built  in  1884  for  the 
purpose  of  conveying  the  sewage  between  these  points, 
until  the  earth  embankment,  in  which  it  was  finally  proposed 
to  build  the  permanent  masonry  sewer,  should  have  con- 
solidated and  ceased  settling.  The  embankment  having 
practically  ceased  settling,  and  the  wooden  flume  being  now 
badly  decayed,  the  construction  of  the  masonry  conduit  was 
deemed  advisable. 

The  construction  of  the  masonry  conduit  in  this  embank- 
ment was  so  important  a  matter  that  Mr.  Jos.  P.  Davis,  the 
former  City  Engineer,  was  engaged  as  consulting  engineer, 
and  he  reports  as  follows :  — 

New  York,  Dec.  29,  1890. 

Mr.  William  Jackson,  City  Engineer:  — 

Dear  Sir, —  In  reply  to  your  request  for  my  opinion  as  to 
the  advisability  of  constructing  at  the  present  time  a  sewer 
from  Squantum  to  Moon  Island,  on  the  embankment  built  for 
it  some  seven  years  ago,  I  would  say :  — 

While  the  records  in  your  office  show  that  the  settling  of 
the  embankment  has  not  wholly  stopped,  yet  the  annual 
amount  is  now  so  small  and  its  rate  is  so  rapidly  decreasing 
that  I  am  of  the  opinion  you  need  have  no  apprehension  of  a 
further  settlement  of  sufficient  magnitude  to  endanger  the 
sewer. 


Digitized  by  Google 


62 


Report  of  Engineering  Department. 


Considering  the  dilapidated  condition  of  the  wooden 
flume  now  in  use,  the  need  of  greater  capacity  of  flow  than 
is  afibrded  by  it  to  more  fully  utilize  the  storage  basins,  I 
would  advise  that  a  masonry  sewer  of  large  capacity  be  built 
as  soon  as  practicable. 

I  have  examined  your  design  for  the  sewer  and  believe  it 
to  be  well  devised  for  its  purpose  and  location. 

Yours  truly, 

(Signed)  Jos.  P.  Davis, 

Consulting  Engineer. 

The  distance  between  Squantum  and  Moon  Island  is  4,020 
feet,  and  the  estimated  cost  of  the  sewer,  which  is  11  feet  by  12 
feet  in  inside  diameter,  for  the  entire  distance,  is  $185,000. 

Bids  were  opened  on  July  24  for  the  construction  of 
2,100  feet  of  this  sewer,  and  construction  was  begun  im- 
mediately by  Mr.  H.  P.  Nawn,  the  lowest  bidder.  The  sewer 
is  built  of  brick,  of  a  horseshoe  shape,  11  feet  high  and  12 
feet  wide.  A  very  heavy  concrete  base,  4  feet  thick,  acts  as 
a  foundation,  and  the  sewer  is  further  reenforced  by  the 
construction  of  stone-masonry  side-walls.  Iron  rods  extend 
through  this  concrete  foundation  and  through  the  arch  of  the 
sewer,  to  strengthen  it  and  permit  of  slight  settlements  taking 
place  in  the  embankment  without  injury  to  the  sewer.  In 
order  to  complete  the  sewer  it  will  be  necessary  to  appro- 
priate the  additional  sum  of  $85,000,  required  for  the  con- 
struction of  the  remaining  1,920  feet. 

The  total  length  of  intercepting  sewer  which  has  been  built 
during  the  year  is  14,845  feet. 

The  balance  of  the  appropriation  now  on  hand  will  com- 
plete all  work  now  under  contract,  but  to  complete  the  Im- 
proved Sewerage  System,  as  proposed,  including  Sections  6, 
7,8,  9,  and  11,  of  the  Dorchester  intercepting  sewer,  the 
sewer  from  Squantum  to  Moon  Island,  the  sea-wall  at  Moon 
Island,  and  the  pumping-station  at  the  east  shaft  of  the 
Dorchester-Bay  tunnel,  will  require  $350,000. 
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D.  — PARKS. 

[From  the  City  Engineer's  report  to  the  Board  of  Park 
Commissioners.] 

The  Parkway  —  Back-Bay  Fens. 

Excavation  of  Waterway, —  As  stated  in  the  last  report, 
this  work  was  at  that  time  completed,  excepting  the  chan- 
nel from  the  fen  bridge  to  Brookline  avenue.  Work  was 
resmned  in  May,  when  the  additional  land  needed  in  this 
vicinity  had  been  acquired,  and  has  been  continued  since 
that  time,  but  at  considerable  disadvantage,  by  reason  of  the 
difficulty  of  disposal  of  the  excavated  material.  The  exca- 
vation will  probably  be  completed  during  the  present  winter 
in  season  to  allow  of  the  adjoining  slopes  being  prepared  for 
planting. 

On  August  8  a  contract  was  made  with  James  A.  Mur- 
phy for  excavating  at  Longwood  entrance,  near  Brookline 
avenue.  This  contract  was  completed  October  14,  and 
under  it  there  were  excavated  7,706  cubic  yards,  at  34^^ 
cents  per  cubic  yard. 

Roadways  and  Walks.  —  The  main  drive  from  the  West- 
land  entrance  to  Parker  street,  at  the  Huntington  entrance, 
has  been  completed,  and  the  ride  and  walk  between  the 
same  and  the  waterway  finished,  with  the  exception  of  a 
short  length  between  the  gate-chamber  and  the  new  outlet 
of  Stony  brook.  Catch-basins  and  drains  have  been  con- 
structed on  this  section. 

Considerable  quantities  of  broken  stone,  paving- blocks, 
and  curbstone  are  on  hand  for  the  extension  of  this  work  as 
soon  as  the  bridge  over  Stony  brook  is  built. 

Grading  of  tilopes^  Looming^  and  Planting.  — The  four 
acres  mentioned  in  the  last  report  as  being  ready  for  plant- 
ing have  been  planted,  and  an  additional  area  of  about  one 
acre,  on  the  Huntington  and  Longwood  entrances,  has  been 
graded  and  covered  with  loam. 

Filling.  —  On  September  16  a  contract  was  made  with 
the  Boston  &  Albany  li.R.  Co.  for  grading  the  Tremont  and 
Longwood  entrances.  The  price  to  be  paid  for  the  tilling- 
in  place  is  51  cents  per  cubic  yard,  bank  measurement. 
Work  was  begun  on  October  28,  and  is  now  in  progress. 

Miscellaneous.  —  One  hundred  settees  were  purchased 
during  the  year,  and  have  been  placed  along  the  walks. 
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Ten  geese  and  six  ducks,  of  different  varieties,  were 
placed  in  the  pond  in  the  spring. 

A  new  floor  has  been  laid  on  the  Beacon-entrance  bridge, 
and  the  iron-work  of  the  bridge  thoroughly  cleaned  and 
painted.  The  bridge  had  not  been  painted  since  its  con- 
struction, in  1882. 

The  platform  covering  the  gates  at  the  outlet  of  the  pond 
near  Beacon  street  has  been  repaired. 

A  new  plan  having  been  adopted  for  the  laying  out  and 
grading  of  the  i)lantations  on  that  part  of  Commonwealth 
avenue  between  West  Chester  park  and  Beacon  street,  the 
work  of  regniding  was  begun  late  in  the  fall,  and  will  be 
completed  early  in  the  spring. 


The  following  table 
completed  to  date  :  — 


Channel,  excavated 
Shore,  completed 
Marsh, 

Driveway,  '* 
Walks, 
Ride,  «* 
Curbstone  set 
Gutters  paved 
Area  covered  with  loai 
Area  planted 
Boundary  fence  . 
Drains  laid 
Manholes  . 
Catch-basins 


the  principal  items  of  work 


1,196,000  sq.  ft. 
23,000  lin.  ft. 
832,500  sq.  ft. 
52,000  sq.  yds. 
19,400  sq.  yds. 
5,200  sq.  yds. 
24,511  lin.  ft. 
11,690  sq.  yds. 
906,000  sq.  ft. 
809,000  sq.  ft. 
4,047  lin.  ft. 
5,776  lin.  ft. 
6 

72 


Per  eoit. 
of  whole. 

97 
88 
99 
59 
37 
39 
71 
59 
66 
59 
26 


Considerable  work  besides  that  described  in  the  table  has 
been  but  partially  completed,  and  cannot  as  yet  be  classi- 
fied. 

The  usual  force  has  been  employed  during  the  year  in  the 
care  of  the  plantations,  roads,  walks,  etc. 


Muddy  River  and  Stony  Brook  Covered  Channels. 

The  former  of  these  remains  in  the  same  condition  as  was 
described  in  the  report  for  1888.  A  section  of  the  Stony- 
brook  conduit*  about  650  feet  in  length,  has  been  for  some 
time  distorted  in  shape,  and  is  under  the  portion  of  the  fen- 
way  which  was  finished  during  the  past  season  ;  as  the  con- 
struction of  the  roadway  necessitated  additional  filling,  it 
was  thought  best  to  repair  and  strengthen  the  conduit.  This 
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was  done  at  small  expense.  The  gate-chamber  was  also 
cleaned,  and  the  gates  put  in  order. 

Muddy  River. 

In  October,  contracts  were  made  with  the  following  per- 
sons for  doing  the  rough  grading  on  this  portion  of  the 
parkway,  in  accordance  with  plans  prepared  by  the  landscape 
architects :  — 

Section  A.  — James  Killian.  Section  B,  — Owen  Nawn. 
Section  O. — EdwardF.  Brigham.  Section  D. — H.  P.  Nawn. 

Owing  to  the  lateness  of  the  season  when  work  was  begun 
but  a  small  amount  has  been  done  under  these  contracts. 

Arnold  Arboretum. 

At  the  beginning  of  the  year  work  was  in  progress  upon 
the  sub-grading  of  the  road  from  the  main  drive  to  the 
Walter-street  entrance.  This  work  has  been  completed,  and 
comprises  all  of  the  grading  of  the  road-bed  and  the  side 
slopes,  the  building  of  three  culverts,  and  the  laying  of 
drains  through  the  slopes  where  they  will  be  needed  as  out- 
lets for  catch-basins. 

The  crusher  has  been  removed  ;  the  knoll  occupied  by  it 
has  been  restored  to  its  previous  condition,  and  the  tempo- 
rary dam,  built  to  retain  water  for  the  use  of  the  crusher- 
engine,  has  been  removed. 

The  gmvel-pit  near  Bussey  street  has  been  graded,  and 
the  slopes  left  in  condition  for  planting. 

On  October  7  a  contract  was  made  with  William  T.  Davis 
for  grading  the  driveway  around  the  northerly  side  of 
Bussey  hill,  and  across  the  meadow  towards  Centre  street, 
opposite  Orchard  street.  Work  was  begun  under  this  con- 
tract on  October  11,  and  is  now  in  progress. 

Franklin  Park. 

Drives^  Ride^  and  Walks.  —  That  portion  of  Glen  Road 
which  follows  the  location  of  the  old  road  and  the  adjacent 
walks  has  been  completed  to  the  westerly  line  of  the  park. 

Glen  lane  at  its  easterly  end  has  been  finished  as  far  as 
the  crossing  of  the  old  road,  and  has  been  partially  graded 
for  the  remaining  portion  to  Blue  Hill  avenue. 

The  Circuit  drive  has  been  finished  from  valley  gate 
eastward  to  its  junction  with  the  drive  leading  to  Blue  Hill 
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avenue,  opposite  Columbia  street.  The  walks  near  this  part 
of  the  Circuit  drive  have  also  been  finished. 

The  entrance  from  Columbia  street  has  been  completed  and 
foundations  laid  for  a  gateway  at  the  entrance  to  the  Country 
park. 

The  Circuit  drive  on  the  southerly  side  of  the  park  has 
been  extended  to  its  junction  with  the  drive  leading  to  the 
summit  of  Scarboro'  hill. 

The  Scarboro'  hill  drive  and  the  concourse  at  the  summit 
of  the  hill  have  been  completed,  the  latter  requiring  a  re- 
taining-wall  to  support  it.  The  walk  from  the  site  of  the 
proposed  dairy  to  the  top  of  Scarboro'  hill  has  been  finished, 
including  a  long  flight  of  stone  steps. 

Loop  road  has  been  entirely  sub-graded,  the  gutters  paved, 
drains  and  catch-basins  constructed,  and  the  roadway  bal- 
lasted ;  there  only  remains  the  surfacing  of  the  latter  with 
crushed  stone  when  the  road  will  be  ready  for  use.  This 
will  require  but  a  short  time  after  spring  opens.  A  retaining- 
wall  to  support  a  portion  of  this  drive,  and  a  flight  of  stone 
steps  on  an  approach  from  the  Circuit  drive,  have  been  built. 

About  1,500  linear  feet  of  ride  have  been  finished. 

The  fifteen-ton  steam  road-roller,  purchased  in  the  spring, 
has  been  of  great  assistance  in  the  construction  of  roads  and 
walks. 

Playstead  Green.  — The  lower  portions  of  this  ground 
have  been  under-drained  by  the  laying  of  6,310  linear  feet  of 
agricultural  tiles 

Boundary  WalL  —  This  wall  has  been  extended  along 
Glen  lane  as  far  as  the  crossing  of  the  old  Glen  road. 

Ellicottdale.  —  This  ground  has  been  seeded,  and  is  now 
completed,  together  with  the  walks  around  it,  except  a  small 
part  on  the  easterly  side  where  the  gardener's  cottage  stands, 
and  where  a  road  was  left  for  the  purpose  of  hauling  stone 
from  the  quarry. 

Nazingdale.  —  The  channel  of  the  brook  has  been  exca- 
vated as  far  as  the  small  pond  south  of  Abbotts  wood ;  the 
pond  has  been  deepened  and  the  banks  of  both  the  pond  and 
brook  have  been  graded,  so  that  this  portion  of  the  park  may 
be  considered  finished. 

Schoolmaster  Hill,  —  The  masoniy-work  of  the  proposed 
arbor  for  picnic  parties  has  been  nearly  finished  and  two 
drinking- fountains  built.  A  four-inch  water-pipe  was  laid 
from  the  main  pipe  in  Circuit  drive  for  supplying  water  to 
the  fountains. 

Miscellaneous.  —  The  flock  of  sheep  has  increased  dtiring 
the  year  from  56  to  115,  and  the  yield  of  wool  was  347  lbs. 

The  six  peafowl,  purchased  in  the  spring,  have  been  kept 
at  the  Overlook ;  these  have  increased  in  number  to  eleven. 
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A  flock  of  pigeons  has  been  placed  in  the  dove-cote  in  the 
Playstead  shelter. 

The  temporary  skating-pond  in  Nazingdale  was  not  much 
used  last  winter,  as  there  were  but  few  days  when  the  ice  was 
strong  enough  for  skating ;  during  the  present  winter,  how- 
ever, there  have  already  been  about  two  weeks  of  skating, 
and  large  numbers  of  young  people  have  enjoyed  it. 

The  following  table  shows  the  principal  items  of  work 
completed  to  date,  but  it  must  not  be  understood  as  being 
a  complete  statement  of  the  work  done,  as  a  large  amount  of 
labor  has  been  expended  on  work  which  is  yet  unfinished, 
and  therefore  unclassified  :  — 


Driveways  completed 
Walks  completed  . 
Ride  completed  • 
Gutters  paved 
Curbstone  set 
6-in.  water-pipe  laid 
4-in.  water-pipe  laid 
Hydrants 

Drinking-fountains 
Bridge 

Boundary  wall 
2  ft.  9  in.  brick  drain 
2  ft.  X  2  ft.  6  in.  brick  drain, 

2-  ft.  brick  drain  . 
18-in.  pipe  drain  . 
15-in.  pipe  drain  . 
12-in.  pipe  drain  . 

10-  in.  pipe  drain  • 
8-in.  pipe  drain  . 
4-in.  pipe  drain  . 
4-in.  agricultural  tile  drain 

3-  in.  agricultural  tile  drain 
2-in.  agricultural  tile  drain 

11-  in.  agricultural  tile  drain 
Total  drain  . 
Manholes 
Catch-basins  and  inlets  . 
Open  channel  for  brook 
Area  of  ground  graded  and 

planted,  or  seeded 


67,000  sq.  yds.,  or  4^  miles. 
41,000  sq.  yds.,  or  5 J  miles. 
4,200  sq.  yds.,  or  l,5001in.  ft. 
14,000  sq.  yds. 
4,500  lin.  ft. 
3,000  lin.  ft. 
1 ,150  lin.  ft. 

7 

7 

1 

3,250  lin.  ft. 
706 
180 
769 
2,623 
2,805  " 
1,546 
1,844  " 
6,737 

190  " 
2,100 
3,520 
26,713 
13,255 
63,078 
39 
126 
2,300  lin.  ft. 

74  acres. 


Loop  road  has  also  been  graded  and  ballasted  its  length, 
being  about  3,200  linear  feet. 
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Marine  Park, 

Iron  Pier. — The  last  span  connecting  the  iron  pier  with 
the  pier-head  has  been  put  in  place, 

JPier-head.  —  The  contract  for  building  the  pier-head  was 
completed  on  September  3,  As  was  anticipated,  there  has 
been  some  settlement,  but  no  damage  has  been  done  that  can- 
not be  repaired  at  small  expense. 

Filling. — The  contract  with  Joseph  E.  White,  dated 
October  5,  1889,  was  modified  on  June  28,  1890,  so  that  the 
amount  of  filling  to  be  done  under  the  contract  should  be 
250,000  cubic  yards.  There  have  been  deposited  to  date 
205,000  cubic  yards. 

On  September  10  a  contract  was  made  with  Perkins  & 
White  for  400,000  cubic  yards  of  filling.  Under  this  con- 
tract there  have  been  deposited  to  date  62,000  cubic  yards. 

Miscellaneous,  —  The  railing  on  the  wooden  pier,  the  shel- 
ter on  the  wooden  pier,  and  the  Refectory  Building  have 
been  painted,  and  the  walk  from  Q  street  has  been  relaid. 

Wood  Island  Park. 

The  work  of  grading  in  progress  at  the  beginning  of  the 
year  was  continued  through  the  summer.  All  of  the  present 
upland,  except  a  small  portion  at  the  northerly  end  of  the 
playground,  has  been  graded.  The  walks  are  sub-graded, 
but  not  surfaced. 

The  plantations  have  received  a  top  dressing  of  stable 
manure  and  other  fertilizers,  and  have  been  ploughed  and 
seeded  so  that  they  can  be  planted  in  the  spring. 

All  necessary  drains  have  been  constructed,  there  having 
been  laid  5,612  linear  feet  of  drains  and  7  catch-basins  and 
inlets  built. 

Charlesbank. 

The  boat  landings  were  put  in  shape  for  use  early  in  the 
spring  by  erecting  railings  and  gates.  A  flagstaff  was  placed 
on  the  northerly  landing.  This  landing  has  been  occupied 
during  the  season  by  Mr.  Partelow  for  the  leasing  of  pleasure 
boats ;  he  has  had  a  float  attached  to  the  wall,  and  has  kept 
a  large  number  of  boats,  including  a  steam  launch. 

A  building  is  now  being  erected  at  the  southerly  end  of 
the  park,  in  the  lower  story  of  which  there  will  be  a  tool- 
room and  oflSces  for  the  foreman  and  boatman.  The  upper 
story  is  to  be  used  as  a  dressing-room  and  lavatory  for 
women;  through  it  entrance  can  be  had  to  the  women's 
gymnasium. 
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The  women's  gymnasium  ground  has  been  fitted  with 
frames  to  which  will  be  attached  apparatus  similar  to  that  in 
the  men's  gymnasium ;  this  apparatus  is  completed  in  readi- 
ness for  putting  in  place  as  soon  as  spring  opens  and  the 
adjoining  building  is  finished. 

The  men's  gymnasium  has  been  kept  open  throughout  the 
year  until  December  13,  when  it  closed  for  the  winter.  In 
April  a  counter  was  attached  to  the  turnstile  at  the  entrance, 
and  from  April  8  to  December  13  there  passed  through  the 
entrance,  as  shown  by  the  counter,  95,602  persons,  an  aver- 
age of  447  each  day,  not  including  Sundays. 

Since  the  gymnasium  was  closed  the  apparatus  has  been 
dismantled,  and  all  movable  parts  have  been  stored  under 
cover. 


WIDTHS  OF  DRAW-OPENINGS. 

The  table  showing  the  widths  of  draw-openings  in  the 
bridges  over  tide-water  in  this  city  is  given  in  Appendix  A. 
The  openings  have  all  been  remeasured  for  this  report. 

William  Jaokson, 

City  Engineer. 
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CITY  ENGD^EBRS. 
1850-1891. 


E.  S.  CHESBROUGH,  M.  Am.  Soc.  C.  E., 
Nov.  18,  1850,  to  Oct,  1855.^ 

JAMES  SLADE, 

Oct.  1,  1855,  to  April  1,  1863.' 

N.  HENRY  CRAFTS, 

April  1,  1863,  to  Not.  25,  1872. 

JOSEPH  P.  DAVIS,  M.  Am.  Soc.  C.  E., 
Nov.  25,  1872,  to  March  20,  1880.' 

HENRY  M.  WIGHTMAN,  M.  Am.  Soc.  C.  E., 
April  5,  1880,  to  April  3,  1885.* 

WILLIAM  JACKSON,  M.  Am.  Soc.  C.  E., 
April  21,  1885,  to  present  time. 


>  Died  AngiMt  18, 1886.  >  Bedgned  March  20, 1880. 

>  Bled  Angiut  25, 1882.  <  Died  April  S,  1886. 
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APPENDIX  B. 

City  of  Boston^  Revised  Ordinances  1890, 
CHAPTER  13. 

ENGINEERma  DEPARTMENT. 

Section  I.  The  engineering  department  shall  be  under  the 
charge  of  the  city  engineer,  who  shall  be  consulted  on  all 
matters  relating  to  public  improvements  of  every  kind,  where 
the  advice  of  a  civil  engineer  would  be  of  service ;  shall,  un- 
less otherwise  specially  provided,  take  charge  of  the  con- 
struction of  all  public  works  of  the  city  which  properly  come 
under  the  direction  of  a  civil  engineer ;  shall  perform  all  engineer- 
ing services,  and  make  all  examinations  and  prepare  all  state- 
ments, plans,  specifications,  and  contracts  which  an}'  department, 
except  the  sewer  department,  may  need  in  the  discharge  of  its 
duties  ;  shall,  upon  being  notified  by  the  superintendent  of  bridges, 
supervise  all  repairs  on  the  bridges  of  the  city  used  as  highways, 
which  affect  the  safety  of  the  structures,  and  shall,  when  required 
by  any  oflScer  or  board  in  charge  of  a  department,  or  by  the  mayor, 
measure  the  work  done  by  contract  for  the  city,  and  certify  to  the 
result  of  such  measurement. 

Sect.  2.  Said  engineer  shall  in  his  annual  report  include  a 
report  of  the  safety  and  completeness  of  all  ponds,  basins,  and 
reservoirs  under  the  charge  of  the  water  department  and  of  all 
bridges  within  the  city  limits  used  as  highways. 
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APPENDIX  C. 


Ekgineebino  Departmeiit,  Propertt  Schedule,  Main  Office. 


1  horse. 

2  carriages. 

1  sleigh. 

2  harnesses. 
8  robes. 

Instruments  for  surveying  and 

drawing. 
Cases  for  plans  and  books. 
Reference  Library,  880  vols. 
7,945  Plans  Engineering  Works, 

loose. 

14   vols.    Plans  Engineering 
Works,  bound. 


Photographs    of  Engineering 

Works. 
Apparatus  for  blue-printing. 
1  microscope. 
1  mercurial  barometer. 
1  aneroid  barometer. 
1  holosteric  barometer. 
1  set  hydrometers. 
1  hygrometer. 

1  pr.  field-glasses. 

2  typewriters. 


IMPROVED  SEWERAGE  CONSTRUCTION. 
Schedule  of  Propertt  in  Chaboe  of  Engineering  Department. 


d  adzes. 
2  augers. 
18  axes. 
1  bar,  claw. 
10  bars,  crow. 

1  bar,  pinch. 

2  baskets. 

6  belt  lacings. 
1  bookcase. 
1  brand. 
6  brooms. 

1  brush,  paint. 
5  buildings. 

2  bags. 

1  buggy. 

2  cant-hooks. 
150  lbs.  canvas. 
1  calking-iron. 

9  chains. 
15  chairs. 

1  chuck  hydrant. 

89  covers,  manhole. 

2  cases  of  drawers. 
2  clocks. 

8  curtains. 
8  cuspidores. 


1  derrick,  tripod. 

5  desks. 

2  dogs,  sets. 

9  drills. 

1  duster. 

2  drawing  instruments,  sets. 
8  drawing- tables. 

1  engine,  Erie. 
150  envelopes. 

1  eraser. 

2  faucets. 

6  files. 

89  frames,  manhole. 

4  gaskets. 

8  glasses,  water. 

1  grindstone. 

28  gasoline  lamps. 

i  bbl.  gasoline. 

1  harness. 

2  hammers,  claw. 

8  hammers,  sledge. 
4  handles,  adze. 

10  handles,  axe. 
28  handles,  pick. 
1  hatchet. 

8  hods,  coal. 
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8  hoes. 

150  ft.  hose,  hand. 
24  ft.  hose,  suction. 

6  horses,  wooden. 
60  ft.  hose,  steam. 
1  horse. 

4  inkstands. 
400  ft.  iron  pipe. 
12  lamp  chimneys. 

24  lamp-wicks. 

5  lamps. 
50  lanterns. 
1  level. 

3  lines. 

4  levels,  engineers'. 

3  levelling-rods. 
100  mats,  straw. 
12  mauls. 

1  measuring-rod. 
1  mirror. 

16  mounting-boards. 
1  keg  nails,  cut. 

25  lbs.  oakum. 

8  gal.  oil,  cylinder. 
1  bbl.  kerosene. 

4  oilers. 

5  oil-barrels. 
12  oil-suits. 
15  padlocks. 

14  pails,  cement. 
4  pails,  water. 
4  cans  paint. 

3  rolls  paper,  tarred. 

4  pencils. 
50  pens. 
28  picks. 

1  pitchfork. 

7  plum-bobs. 
3  pokers. 

1  pile-driver. 

2  presses,  letter. 


1  pnmp,  hand. 
3  pulleys. 

1  pump,  steam. 
5  rammers. 

36  rubber  boots. 

5  rubber  coats. 
3  rubber  gloves. 
3  rubber  hats. 

6  rules. 
3  robes. 

2  sand  heaters. 

3  saws,  cross-cut. 

2  saws,  hand. 

1  saw,  set.  e 

3  bushels  salt. 

4  shears. 

42  shovels,  common. 

4  shovels,  stove. 
3  steel  tapes. 

5  stoves. 

227  steps,  manhole. 

5  sighting-rods. 
1  sleigh. 

1  table,  letter-press. 

9  tapes,  cloth. 

3  tool-boxes. 
12  towels. 

1  trowel. 

4  tunnels. 
3  transits. 

1  testing-machine. 

2  tables. 

12  washers. 

10  lbs.  waste. 

2  wedges,  steel. 

6  wheelbarrows. 

3  wrenches,  monkey. 
1  wrench,  Stillson. 

6  wrenches,  alligator. 

4  wrenches,  track. 
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^Mtk  Bay :  — 

**      •*  bridges  

**      "  Fens  

(•     <i  II 

l<  •!  II 

*•  *«  filling 

II  11  II 

II  i<  « 

II  II  i( 

K  II  It 

**  **  improyement  

(I  i(  11 

"  •*      park  /.v. 

<i  II  ti 

«<     II  II 
Basins,  Water- Works ;  — 

Nos.  2,  8,  4  

Basin  No.  4   , 

•«     «*  6  

Basin  1  dam  ....   

»<   2  •*  

**  8  **  ... 

**   2  shallow  flowage  

•I   g     ti  II 

II  3  11  II 
II   4     II  II 

Beachmont  avenue  

Beacon-entrance  bridge :  — 

(B.  B.  Fens,  over  B.  &  A.  R.R.)  

ti  It        II  II 

II  41  II  II 

•  I  l<  t<  11 

il  *l  II  II 

11  l<  II  II 

<C  II  <l  II 

II  II  II  II 

II  II  II  II 

II  It  II  II 

Beacon- hill  high-seryice,  W.  W  

Beacon  street  

**  raising  grade  , 

•*        •*      •*     pipe    , 

i<        It      II  It 

Beacon  street  and  Brookline  avenue  

Beacon-street  bridge  (over  B.  &  A.  R.R.)  

It  •*        It        ti  ti 

II  It        It        It  II 

i<  II        It        II  It 

1*  II        i<        If  II 

ti  II        It        tt  t( 

It  II        It        li  It 

«»  I*        II        II  It 

Beacon- street  bridge  (over  outlet  of  B.  B.  Fens  pond 
teCf  also,  Mill-dam  bridge) 
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26 

1888 
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38 
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55 
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1889 
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58 

1879 

22 
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29 
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32 
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55 

32 
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24 
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89 

17 

1882 
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45 
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53 
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55 
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8 
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41 

9 

1887 

38 

7 
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39 

6 
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1889 
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7 
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89 
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1871 
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19 
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88 

22 
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38 

7 
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39 

7 
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6 

1889 

38 

7 
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39 

7 
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26 

18 

1882 

52 

8 
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53 

8 
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55 
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54 

8 
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41 
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Berkeley-Street  bridge  (oyer  B.  &  P.  R.R.) . . . 

H  (t  i<  it  «( 

Berkeley-street  retaining-walls  


Berwick-park  retaining- wall  

Blake  more-street  bridge  (over  B.  &  P.  R.R.) . 


B.  &  A.  R.R.  bridge  (over  Park  water-way). 


Boilers,  Chestnut-Hill  Pumping-station  

Highland  "   

*«     Mystic  **   

Bolton-street  bridge  (over  N.  Y.  &  N.  E.  R.R.)  . 

Bothnia-8treet  bulkhead  

Boundary-wall  lor  the  Country  Park,  P  

Boylston  street  arch  bridge  


Boylston-street  bridge  (over  B.  &  A.  R.R.) . 


**  **    test  of  eye- bars 

**  •«    Illustration  .... 

Boylston-street  bulkhead  

Boylston-street  extension  

Bridge  over  reserved  channel  
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Year. 

Doc. 

Psg«. 

1888 

117 

6 

1889 

38 

7 

18»0 

39 

8 

1871 

15 

49 

1874 

20 

87 

1877 

15 

26 

1876 

24 

85 

1881 

2.'> 

22 

1882 

52 

10,  20 

1883 

53 

9 

1884 

55 

8 

1885 

54 

9 

1886 

41 

10 

1887 

38 

7 

1888 

39 

7 

1888 

1 17 

6 

1889 

38 

8 

1890 

39 

8 

1882 

52 

45 

1883 

53 

49 

1888 

39 

17 

1878 

20 

31 

1884 

55 

34 

1890 

89 

8,  22 

1890 

39 

25 

1890 

39 

63 

1881 

25 

41 

18H2 

52 

44 

1883 

53 

49 

1884 

55 

8,  50 

1885 

54 

9,  50 

1886 

41 

10 

1887 

38 

7 

1888 

39 

7 

1888 

117 

6 

1889 

38 

8 

1890 

39 

8 

1885 

54 

50 

1887 

38 

16 

1888 

39 

16 

1888 

117 

7 

1889 

38 

8,  19 

1890 

39 

8 

1889 

38 

20 

1889 

38 

19 

1889 

38 

21 

1876 

^4 

38 

1890 

39 

25 

1868 

22 

lo 

1870 

14 

27 

1871 

15 

53 

1878 

23 

8,  36 

1874 

20 

17 

1875 

19 

15 

1876 

24 

9 

1877 

15 

3 

1878 

20 

3 

1879 

22 

3 

1880 

33 

3 

Digitized  by  Google 


84  Report  or  Engineering  Department. 


BUBJXOT. 


Bridges  

(( 

«   ^  ^  ^  ^  ^ 

(C 

ti 
i( 
t« 
t( 
<( 
<i 
<( 

**      The  life  of,  over  raiJ  roads  
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tt  (C  41  U  ^  ^ 

(<  ««  CI  It 

tC  tf  Cf  Ct 

CC  CC  CC  CC 

tt  CC  CC  Cf 

CC  CC  CI  CC 

c<  Cf  ct  ti 

Bridges  supported  by  railroad  corporations : — 

Adams-street  bridge  (over  O.  C.  R.R.)  

CC  ft  if  It  tf 

CC  ct  CC  CC  tt 

Ashmont-street          "      "  " 
Beecb-street     "   (over  B.  &  P.  R.R.)  

CC  CC  CI  CC  tt 

CC  CC  Cf  f«  CC 

CC  CC  tC  <C  CC 

CC  ct  ct  CC  iC 

CC  tt  CC  CC  C( 

CC  CC        CC  CC  it 

Belleme- aye.  bridge  "       "  •*   

ct  Cf  CC  <C  CC 

Canterbury-8t.  **  "  *«  "  ,  ,  . 
Centre-street    "      *»  ««   

ti  CC  CC  tt  ct 

CC  CC  ct  CC  CC 

CC  CC  CC  ct  tt 

fC  CC  CC  CC  ft 

"       and  Mt.  Vernon-street  bridge 
(over  B.  &  P.  R.R.)  

CC  ct  CI  CC 

CC  CC  CC  **,....,.. 

Cf  ti  CC  CC 

<C  CC  Cf  "... 

Commercial-Street  bridge  (over  O.  C.  R.R.)  . . 

CC  it  ft  CC  CC 

Cottage  Farm  (over  B.  &  A.  R.R.), 


Yew. 

Doe. 

Pftge. 

1881 

25 

3 

1882 

62 

3,  44 

1888 

53 

3 

1884 

55 

3 

1885 

64 

3 

1886 

41 

3 

1887 

88 

3 

1888 

89 

8 

1888 

117 

2 

1889 

38 

3 

1890 

89 

3 

1890 

89 

21 

1874 

20 

37 

1876 

19 

38 

1876 

24 

32 

1877 

15 

25 

1878 

20 

27 

1879 

22 

23 

1880 

33 

18 

1881 

25 

17 

1  QQO 

CO 

19 

1883 

53 

19 

1884 

55 

20 

1885 

54 

23 

1886 

41 

20 

1887 

88 

15 

1888 

89 

15 

1888 

117 

16 

1889 

38 

5 

1890 

39 

5,  21 

1885 

54 

23 

1886 

41 

20 

1887 

88 

16 

1884 

55 

20 

1878 

20 

27 

1883 

53 

19 

1884 

55 

20 

1885 

54 

23 

1886 

41 

20 

lOOl 

QQ 
OO 

15 

1888 

39 

15 

1887 

88 

15 

1888 

39 

15 

1883 

53 

19 

1881 

25 

17 

1884 

55 

20 

1885 

54 

23 

1886 

41 

20 

1888 

39 

15 

1881 

25 

17 

1884 

55 

20 

1885 

54 

23 

1886 

41 

20 

1889 

88 

18 

1881 

25 

17 

1884 

55 

20 

1884 

55 

20 
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Subject. 

Yew. 

Doe. 

Page. 

Bridges  supported  by  railnxid  eorporaiums :  — 

Dudley-ay enae  bridge  (oyer  B.  &  P.  R.R.)  •  •  • 

1878 

20 

27 

<i 

tc 

CC            tt  ct 

1886 

41 

20 

i< 

CC 

tc            CC  ct 

1887 

38 

16 

CI 

tc 

CC               CC  CC 

1888 

39 

15 

Fonrth-Btreet 

CC 

(oyer  N.Y.  &  N.E.  R.R.) 

1880 

38 

18 

Harriion-ayenae 

CC 

(oyerB.  &A.  R.U.)  .... 

1885 

64 

2ft 

« 

CC 

tc             CC  tt 

188G 

41 

20 

CC 

CC           cc^  tc 

1887 

38 

15 

(t 

CC 

ct             CC  CC 

1888 

39 

15 

Norfolk-street 

CC 

(oyer  N.Y.  &  N.E.  R.'r.) 

1884 

55 

20 

ti 

CC 

ct         tc                  tc  CC 

1885 

54 

23 

(< 

CC 

CC        ct              tc  tt 

1890 

39 

14 

Park-Street 

CC 

(oyer  B.  &  P.  R.R.)  .... 

1888 

39 

15 

Second-street 

Ct 

(oyer  N.Y.  &  N.E.  R.R.) 

1877 

16 

25 

i« 

CC 

tc       ct             ct  tt 

1878 

20 

27 

i< 

CC 

Ck         tt                  CC  tt 

1880 

33 

IH 

Sharon-street 

CC 

(oyer  B.  &  P.  R.R.)  .... 

1878 

20 

27 

Silver-street 

CC 

(oyer  N.Y.  &N.E.  R.R.) 

1878 

20 

27 

Sixth-street 

CC 

tt           tt                    tt  Ct 

1877 

15 

2.5 

Third-street 

ct 

CC        tc                tt  *t 

1887 

16 

25 

<t 

tc 

ct        CC                tt  tt 

1879 

22 

23 

t( 

CC 

ct         CC                  CC  CC 

1880 

33 

18 

Tremont-street 

CC 

(oyer  B.  &  A.  R.R.)  .... 

1885 

54 

23 

(« 

CC 

**        **  ** 

1886 

41 

20 

ti 

tt 

tt        tt  tt 

1888 

38 

15 

<( 

CC 

tc              CC  tc 

1889 

39 

18 

«< 

CC 

tc              CC  Ct 

1890 

39 

21 

Washington-street  bridge  (oyer  B.  &  A.  R.R.) 

1885 

54 

23 

tt                  tc               CC  CC 

1886 

41 

20 

<i 

CC                 CC              CC  CC 

1887 

38 

16 

(1 

ct                 tc              CC  CC 

1888 

39 

16 

(t 

CC                 CC              CC  CC 

1889 

38 

6,  18 

t( 

CC                 CC              CC  CC 

1890 

39 

21 

Bridges  over  the  B.,  H.,  &  E.  R.R.,  special  report.  . . 

1874 

20 

62 

1874 

20 

37 

Bridges,  total  number  (102) 

1890 

39 

6 

1876 

19 

12 

1877 

15 

33 

M                 «<                     •(                     «  « 

1880 

33 

24 

1878 

20 

31 

tt  <i 

ct 

1879 

22 

27 

1884 

56 

42 

1870 

14 

1'7 

<t               it  tt 

tt  tt 

1878 

23 

38 

t<               ct  ii 

tc  CC 

1874 

20 

22,  50 

t<               It  »( 

CC  CC 

1875 

19 

21 

<(               ((  t« 

CC  CC 

1876 

24 

14 

«<               (t  (t 

CC  CC 

1877 

15 

8 

<(               ((  if 

CC  tc 

1878 

20 

9 

C<               <t  t< 

CC  tc 

1879 

22 

8 

Ct                  IC  (C 

CC  tc 

1880 

33 

8 

CC                  ct  If 

tt  ft 

1881 

25 

8,  17 

tc              ct  (t 

t<  ft 

1882 

52 

10 

it               (c  tc 

CC  tt 

1888 

53 

9 

tt              tc  tt 

tc  tt 

1884 

5.1 

9 

tt                 CC  tt 

tc  CC 

54 

9 

ct               tt  tt 

tt  CC 

188K 

41 

10 

tt             tt  tt 

»c  tt 

18^7 

38 

7 
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Doe. 

1888 

39 

7 

<t                   •(                   C(                   it  (t 

1888 

117 

7 

«(                  M                  l«                  ti  «i 

1889 

38 

8 

((                  <(                  ((                  t(  « 

1890 

39 

8 

BrnftHirfl.v  bridire  faver  Tl  &  A  R.R 

1888 

53 

10 

(«           t(           <t         ((  t* 

1884 

55 

9 

(«                  ((                  («              «(  •! 

1885 

54 

10 

(«                  «l                  4i              it  ti 

1886 

41 

10 

<(           «(           it         (1  t( 

1887 

38 

8 

t«                  it                  it              tC  it 

1888 

39 

7 

it           ti           ti         it  *t 

1888 

117 

1 

it           it           it         tt  it 

1889 

38 

8 

it           ti           it         it  tt 

1890 

39 

9 

RroAilvrftv  PTtpntion  ... 

1868 

22 

14,  30 

it  tt 

1870 

14 

15,  26 

tt  (C 

1871 

15 

43 

RmftHvrAv  Axtpnftion  Ca'VPT  B.  A,  A.  R.R.^  

1881 

25 

19 

tt                          tt                          ft                 it  tt 

1882 

52 

21 

tt                          tt                         tt                 tt  ti 

1884 

55 

20 

1888 

53 

25 

*»             *«      raifiiiicr  nine  

1885 

54 

34 

Rrnnklinp-AVf^nna  hridcrp  ^nver  R.  &  A.  R.R^^ 

1873 

23 

35 

t(                              it                  tt                  tt  it 

1885 

54 

3,  10 

it                              ft                  (t                  tt  tt 

1886 

41 

11 

tt                              tt                  tt                  tt  tt 

1887 

38 

8 

ft                              tf                  tt                  ft  it 

1888 

39 

7 

if                              tt                  tf                  tt  ft 

1888 

117 

7 

tt                              ft                  ft                  tt  ft 

1889 

38 

9 

tf                              tt                  ft                  tf  tt 

1890 

39 

9 

BrAAlrIinfv>ii.vpniie  hridcrfi  fnT^T  Mn<l<lv  river^           .  .   . . 

1874 

20 

23 

ft                tf         it         it  ft 

1875 

19 

24 

ft                 ft         ft         ft  ft 

1876 

24 

20 

if                 tt         (t         ft  tf 

1877 

15 

9 

tt                ft         tt         ft  ft 

1878 

20 

10 

tt                 tt         «(         ft  tt 

1879 

22 

9 

tt                 tt         tt         ft  tt 

1880 

33 

8 

tt                       tt             ft             Cf  ft 

1881 

25 

8 

tt                ft         ft         ft  tt 

1882 

52 

11 

ft                ft         ft         ft  tt 

1883 

53 

10 

ft                ft         tt         if  ft 

1884 

55 

9 

BtiflHIncTB  At  dhii.rlMhA.n1r  

1K90 

39 

66 

RiilkhPAfl  At  ¥*irat  And  O  streets.  So.  Boston  

1885 

54 

24 

1890 

89 

25 

1889 

38 

21 

1887 

38 

17 

r!niTilipr1ii.nH  atrppt  

1888 

39 

17 

**      **  Ferdinand  **   

1884 

55 

22 

»«      «*  L  **   

1890 

39 

^3 

1888 

39 

26 

1884 

55 

52 

it              it         tt             tk  tt 

1885 

54 

51 

tf              tf         ft              tf  ff 

1886 

41 

47 

Byron-Btreet  bridge  (over  B.,  R.  B.,  &  L.  R.R.).   

1890 

39 

9.  2i 

Cambridge-street  bridge  (Brighton  to  Cambridge)  

1874 

20 

32 

tt           it           ft        tt  ft 

1875 

19 

34 

tt                  f(                   ft             t»  it 

1876 

24 

SO 

ft                  ft                   tf             tt  tt 

1877 

15 

21 

tt                  tt                   tt             kt  t( 

1878 

20 

'JO 
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Cambridge-Street  bridge  (Brighton  to  Cambridge) 

**     t,  (C  »t  i*  •» 


«*  »»  proposed   

Cambridge- street  crossing  (over  B.  &  A.  R.B.)  

Camden- street  foot-bridge  

It  «*   

Canal  bridge  (Boston  to  Cambridge)  

t<  (t     «  *(   

((  ((  ((        u  tt   

t(  (t  «  «  *«   

•«  <(  (<  (<  <*   

tl  <(  >t  «  «   

<t  t(  t(  <l  t*   

((  «t  t(  <(  <(   

((  t«  «<  ((  ((   

It  It  tt  «t  »(   

t«  it  t(  «t  «   

t(  tt  tt  f<  «   

It  <t  (t  «l  (t   

tl  II  l<  ((   . . . 

tt  tt  tt  It   

tt  tt  It  tt  (<   

It  tt  tl  tt  ((   

tt  tt  tt  tt  ««   

tt  tt  tt         It  n   

Canterbury-Street  bridge  (over  B.  &  P.  R.R.)  

Castle-street  retaining-wall  U  ' "  V 

Cedar  Grove  Cemetery  bridge  (over  Shawmut  Branch 

of  O.  C.  R.R.)  

Cement  tests,  M.  D  

Cemetery  wall,  East  Boston  

Central-avenue  bridge  (to  Milton)  

It  t»  **   

41  *«  «   

i<  It  ««   

tl  It  '  <*   

<i  tl  «»    ... 

«  i«  »»   

II  It  II   

II  II  «<   

U  II  «*   

II  11  ** 

II  II  «<   

II  It  <«   . . . 

II  II  ««   

•I  II  «•   

Centre-street  bridge  (over  B.  &  P.  R.R.)  


Year. 


1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1888 
1889 
1890 
1887 
1882 
1885 
1886 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1888 
1889 
1890 
1883 
1873 

1876 
1878 
1873 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1888 
1889 
1890 
1884 
1886 
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Centre-Street  bridge  (over  B.  &  P.  R.B.)  

Centre-street  and  Mt.  Yernon-street  bridge  (over  B.  & 
P.R.R.)  


Change-avenne  survey  

Change  of  location  of  the  Eastern  and  B.  &  A. 

East  Boston  

Charlesbank,  see  Charles-river  embankment  ... 
Charles-river  bridge  (Boston  to  Charlestown)  .  . 


R.R., 


Charles- river  embankment. 


**      work  completed 

"  dredging   

Charles  and  Neponset  river  bridges  

Chelsea  bridge  (Charlestown  to  Chelsea)  . . 


Chelsea  bri 


,  North  (Mystic  River  Corporation's  wharf 
to  Chelsea)  


Year. 

Doe. 

Page. 

1888 

89 

15 

OK 

25 

17 

1884 

55 

20 

1885 

54 

2S 

1886 

41 

2d 

1889 

88 

18 

1868 

22 

29 

1875 

19 

41 

1890 

89 

66 

1874 

20 

24,  43 

1875 

19 

24,  48 

1876 

24 

21 

1877 

15 

9 

1878 

zO 

10 

1879 

22 

10 

1880 

83 

8 

1881 

OK 

25 

9 

1882 

52 

11 

1883 

53 

10 

1884 

KK 

OO 

10 

1885 

54 

10 

1886 

41 

11 

1887 

88 

8 

1888 

89 

8 

1888 

117 

7 

1889 

QO 
OO 

9 

1890 

OO 

9 

1884 

KK 

OO 

53 

1885 

64 

52 

1886 

41 

48 

1887 

38 

30 

1888 

89 

36 

1889 

OO 

So 

68 

1890 

39 

66 

1889 

88 

68 

1876 

24 

38 

1889 

88 

21 

1874 

20 

32 

1876 

19 

34 

1876 

24 

30,  46 

1877 

15 

22 

1878 

20 

21 

1879 

22 

20 

1880 

33 

13 

1881 

25 

13 

1882 

52 

16 

1888 

53 

16 

1884 

55 

16 

1885 

54 

20 

1886 

41 

16 

1887 

38 

12 

1888 

39 

12 

1888 

117 

13 

1889 

3« 

15 

1890 

39 

16 
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Subject. 


Chelsea  bridge,  South  (over  South  Channel,  Mystic 
river)   


Chelsea-bridge  water-pipe  box  

Chelsea-st  bridge  (East  Boston  to  Chelsea) 

C»  «  if  (I  it 

(f  <«  (t  ii  «i 

t«  Ii  it  «  Ii 

(I  ii  Ii  it  it 

ii  ii  it  it  (( 

ii  u  II  it  II 

11  it  (i  ii  ii 

It  «<  K  II  (< 

11  Ii  l(  Ii  ii 

11  IC  Ii  it  11 

ii  i<  11  ii  it 

II  II  Ii  II  <l 

ii  Ii  Ii  il  ii 

ii  ii  11  It  II 

ii  ii  il  It  11 

11  II  ii  ii  II 

tt  II  ii  ti  il 

ti  ii  il  ii  ii 

il  11  11  il  Ii 

ii  il  Ii  i<  ii 

Chester-park  sewer,  M.  D  

Chester  park,  East  

Chester  park,  West,  Extension,  bridges  

Chestnut-hill  reservoir,  Water- Works  

Ii  11 

pumping-station  

**  *♦  boilers  

description  of 

**  •*  iron  roof  

Church-street  district  

"  filling  

City  square,  granite  curbing  

Clarke's  reports  

ti  it 
II  II 

it  IC 

11  II 

Cleaning  water-pipe  

Cochituate  Water- Works  


Year. 

Doo. 

Page. 

1881 

25 

13 

1882 

52 

11 

1883 

58 

11 

1884 

65 

10 

1885 

54 

11 

1886 

41 

11 

1887 

38 

8 

1888 

89 

8 

1888 

117 

8 

1889 

88 

9 

1890 

89 

10 

1888 

89 

23 

1868 

22 

20 

1870 

14 

34 

1871 

15 

55 

1873 

28 

41 

1874 

20 

24 

1875 

19 

24 

1876 

24 

21 

1877 

15 

10 

1878 

20 

10 

1879 

22 

10 

1880 

83 

8 

1881 

25 

9 

1882 

52 

12 

1883 

53 

11 

1884 

55 

10 

1885 

54 

11 

1886 

41 

12 

1888 

39 

8 

1888 

117 

8 

1889 

38 

9 

1890 

89 

10 

1883 

53 

39 

1882 

52 

24 

1874 

20 

37 

1868 

22 

25 

1871 

15 

5 

1888 

39 

19 

1888 

39 

17 

1889 

38 

51 

1888 

39 

17 

1868 

22 

31 

1870 

14 

15 

1890 

39 

23 

1^80 

33 

40 

1881 

25 

31 

1883 

53 

33 

1884 

55 

39 

1885 

54 

41 

1887 

38 

23 

1875 

19 

6 

1876 

24 

4 

1877 

15 

31 

1878 

20 

30 

1879 

22 

26 

1880 

33 

23 

1881 

25 

24 
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Cochitaate  Water- Works  and  Sudbury  river, 

Colunabu8-aye.  bridge  (oyer  B.  &  A.  R.R.} . 

((  <t        <(  It  li 

t(  (I        It  «(  << 

tl  It              <<  it  «c 

it  ti             ii  ti  (t 

tt  ft               C(  ii  ti 

tc  tt              l(  l<  CI 

li  ft          ft  ii  ii 

it  tt           it  it  tt 

tt  ti          tt  a  ti 

it  it             tt  f<  ct 

It  ti          tt  tt  (f 

It  tt          ft  tt  tt 

tt  ft          tt  tf  tt 

It  If          tt  (f  It 

ti  it           it  it  tt 

tt  a          It  It  tt 

tf  ti          ft  ft  (f 

tt  ft          tt  It  t« 

t(  tt          tt  It  tt 

tt  ft           ft  tc  tt 

Colonel  Cass  monument  

Commercial-point,  or  Tenean,  bridge  

tt  tt  tt 

tt  tt  tt 

It  It  t( 

it  It  ft 

(t  tt  ti 

It  It  **        , ,  . 

tt  tt  It 

tt  ft 

ct  tt  tt 

ct  tt  cc 

CC  tt  Cf 

cc  Ct  tc 

tc  ft  Cf          ^  ^ 

Ct  CC  *'               .  .  . 

tf  cc  tt           ^  ^ 

tc  Ct  cc 

tc  cc  cc 

Cf  Cf  tf 

If  cc  cc 

ft  cc  -tc 

Commercial-Street  bridge  (over  O.  C.  R.R.) 

If  tt  If          ct  tc 

Commons  and  squares,  walks  

Commonwealth-avenue  bridge  (B.  B.  Fens) 

If  tt  ct 

Cf  cc  tc 

tf  Cf  ct 

ct  tf  tt 

cc  tc  ct 

Cf  ft  tc 

cc  ct  ft 

cc  tc  cc 

tt  cc  Cf 

Commonwealth-avenue  extension  


Tear. 


1876 
1877 
1870 
1871 
1878 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1888 
1889 
1890 
1890 
1870 
1871 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1888 
1889 
1890 
188! 
1884 
1890 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1888 
1889 
1890 
1881 
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Subject. 


CommoDwealth-avenue  extension  . 


widening . 

Condor-street  sea-wall  

Conduit,  Cocbituate  W.W  


Congress-street  bridge  (over  Fort-point  channel)  . 


Congress-street  survey   

Construction  and  maintenance,  M.  D. 


Consumption  of  water  , 


Copley-square  curve  

Cost  of  pumping,  M.  D. 
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Covered  channel,  Stony  brook  

tt  44  (4  (( 

CoTered  channel,  Muddy  river  ! . ! 

(4  14  14  ft 

»»  t(  44  <f 

It  44  44  44 

44  44  44  44 

«i  «»  44  44 

44  44  44  44 

Crispus  Attacks  monument  

Cucumber  taste  

Cumberland-street  bulkhead  

Curbing  Court-House  

Curbing  City  square  

D-street  extension  

44  4i 

**  bridg^!!!;!!!!!!;!!!;;!!;;;*;;;i; 

D- street,  South  Boston  

J)alton-8treet  filling  .  .  ,  . 

Dartmouth  street  bridge  (over  B.  d  A.  and  B.  &  P.  R.R.) 


Deacon  meters  
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44  (4 

Deer-Island  fire-service  

**  sea  wflU  

**  water-pipe  

**         wharves  , 

wharf  ; . 

44  44 

**  "     for  steamboat . . . 

<t  41  44  44 

Deposit  sewers,  M.  D  

*t  44  44 

«»  «4  (< 

Description  Chestnut-Hill  pumping-station  ! 

Devonshire-street  survey,  between  Milk  and  Water  sts. 
Distribution  system,  water-supply  
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Distributioii  system. 


Dorchester-aTenne  grade-crossing  

Dorchester  Point,  South  Boston,  P  

Dorchester-street  bridge  (over  0.  C.  R.R.) . 


Dorchester  street  (Washington  Village),  survey  be- 
tween Middle  street  and  O.  C.  R.R.  bridge  

Dover-street  bridge  (over  Port-point  channel)  


Dover-street  connection,  M.  D. 
Dover-street  grade-crossing. . . . 
Drainage,  P  
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Drainage,  P  

It  tt 

**       **  of  Wazingdale,  Franklin  Park  

Draw-tenders*  reports,  giving  number  of  vessels  pass- 
ing through  drawbridges, 


Dredging  in  Roxbury  canal  and  Charles  river  

Driveways,  P    

Drives  and  walks,  Franklin  Park  

Dudley- a  venue  bridge  (over  B.  &  P.  R.R.)  

it  t«        it        «t  it 

«  It  ((  ti  it 

ti  (t  t(  tt  tl 

Dumping-scow,  M.  D  

£ast  Boston  cemetery-wall  

•*       new  main,  W.  W  

ft      tt  t«  It 

East  Boston  ferries  
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tt      tt  It 

14  tt  tt   ^ 

**       "         •*     new  drop  

East  Boston  high-service  works  

East  Boston  streets  

East  Boston  24-inch  main  

East  Chester  park  extension  

Eastern  and  Northern  avenue  sea-walls,  etc  

Eastern- avenue  bridge  (see  Congress-street  bridge) 

Eastern-avenue  extension  

Eastern- avenue  steamboat  wharf  
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EUicott  arch.  Franklin  Park  
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Ellicottdale,  Franklin  Park  

Ericsson  statue  

Embankment  wall,  P  
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Enlargement  of  water-pipes  in  East  Boston  

Essex-street  bridge  (Brighton  to  Cambridge)  
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Essex-Street  bridge  (Brighton  to  Cambridge) . .    . . 
i(  it  (t  (( 

it  ((  (t  (( 

Estimate  for  30-in.  pipe,  Charles- street  bridge  .... 

**       •*  24-in.    **  ♦*  »*.... 

"      **  80-in.    **    Meridian- street  bridge  . 

"  24.in.    "  '*  " 

Estimates  

tt 

Evaporation,  water  surfaces,  W.  W  

Ererett- street  bridge  (over  R.  B.  &  L.  R.R.)  
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tt  tt  tt 

Expenses  

tt 

tt 
tt 
tt 

tt  ^ 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
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L*street  retaining  wall  

"        Swett  street  


Z  vmTt 

oc. 

Jt  age. 

1888 

117 

13,  18 

1889 

88 

16,  21 

18H0 

39 

17 

1871 

15 

86 

1871 

15 

36 

1871 

15 

35 

1871 

15 

36 

1889 

38 

39 

1890 

89 

25 

1877 

16 

84 

1877 

15 

26 

1882 

62 

46 

1833 

63 

50 

1884 

66 

60 

1885 

54 

50 

1886 

41 

46 

1888 

39 

81 

1889 

38 

68 

1890 

39 

61 

18H8 

22 

24 

1870 

14 

4 

1871 

15 

3 

1874 

20 

3 

1876 

19 

3 

1876 

24 

1 

1877 

16 

1 

1878 

20 

2 

1879 

22 

2 

1880 

33 

2 

1881 

26 

2 

1882 

52 

2 

1883 

'  63 

2 

1884 

56 

2 

1885 

64 

2 

1886 

41 

2 

1887 

88 

2 

1888 

39 

2 

XH89 

38 

2 

1890 

39 

2 

1877 

15 

84 

1868 

22 

14,  30 

1870 

14 

16,  26 

1871 

16 

42 

1881 

26 

19 

1882 

62 

21 

1884 

65 

20 

1882 

62 

24 

1874 

20 

87 

1881 

25 

22 

1883 

63 

20 

1874 

20 

37 

1873 

23 

36 

1882 

62 

24 

1884 

65 

24 

1885 

64 

28 

1786 

41 

21 

1890 

39 

26 

1873 

23 

36 

Digitized  by  Google 


96  Report  of  Engineebing  Department. 


SinmoT. 

Year. 

Extension,  Swett  street 

1875 

19 

40 

((         it  tt 

1876 

24 

34 

H                   II  II 

1877 

15 

27 

Extension  of  East  Ninth  street  . 

1887 

38 

16 

1868 

22 

29 

**      **  W.  W.,  Dorchester  

lo/  1 

1  ft. 

10 

2D 

»*  Roxbury.. 

lfl71 
iOf  1 

1  K 

OA. 

Extracts  from  Mr.  Clarke's  report  

looU 

Qft 
OO 

4U 

II      11  11 

If 

1881 

25 

31 

II      11  11 

tt 

1883 

53 

33 

11      II  It 

It 

1884 

65 

39 

II      tt  11 

If 

1885 

54 

41 

I*almoath-8treet  filling 

1888 

53 

24 

It  II 

1884 

55 

21 

1874 

20 

17 

ti  It 

1889 

38 

47,  48 

11  tt 

1890 

89 

27 

1884 

55 

31 

tt     II  It 

1885 

54 

34 

It     It  II 

1886 

41 

26 

It     II  It 

1887 

38 

20 

"     **    temporary  channel . . 

1882 

52 

27 

1868 

22 

17 

It  tt 

tt 

ft 

tf 

1870 

14 

30 

II  It 

II 

ft 

ft 

1871 

15 

54 

II  It 

11 

ft 

ft 

1873 

23 

42 

ti  II 

II 

ft 

tf 

1874 

20 

29 

If  It 

It 

II 

II 

1875 

19 

28 

II  It 

If 

II 

II 

1876 

24 

26 

II  11 

ft 

II 

II 

1877 

15 

13 

It  II 

It 

II 

II 

1879 

22 

15 

tt  ft 

It 

It 

It 

1880 

83 

9 

11  If 

It 

It 

II 

1881 

25 

10 

It  ft 

II 

II 

It 

1882 

52 

13 

If  It 

II 

tl 

tf 

1883 

53 

13 

It  It 

It 

tt 

II 

1884 

55 

12 

ft  II 

It 

11 

II 

1885 

54 

13 

It  11 

ft 

11 

It 

1886 

41 

13 

It  It 

II 

II 

II 

1887 

88 

9 

It  It 

tt 

II 

II 

1888 

39 

9 

It  II 

It 

II 

tf 

1888 

117 

9,  19 

It  It 

ft 

If 

It 

1889 

88 

11,  22 

i(  It 

It 

II 

tf 

1890 

39 

12 

Federal -St.  snrrey,  between  Summer  and  First  sts. . . . 
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Ferdinand-street  bridge  (oyer  B.  &  A.  R.R.)  

((  tt  It  t(  K 

<(  II  ((  11  t( 

<*  ((  fl  it  II 

<*  K  II  II  it 

((  <<  It  II  II 

«<  I*  II  tl  II 

<»  1*  II  ((  II 

Ferdinand-Street  bnlkhead  

Filling,  P  

II  II 

II  II 

II  t( 

II  II 

**   Marine  Park 

Filth-hoist  

II 

Filtration,  Mystic  river  

Fire  service,  Deer  Island  

First  and  Q  streets  extension  

Fisher-hill  reservoir  

II  CI 

It  tl 

Flax  and  Jamaica  Pond  Aqueduct  Co  

Flume,  Main  Drainage  Works  

tl      If        ft  II 

II      It        11  tl 

Foot-bridges,  Berwick  park   (over  B.  &  P.  R.R.)  

"  Camden  street     **        **  **   

*•  Cottage  street,  E.  Boston  

"  W.  Canton  street  (over  B.  &  P.  R.R.)  . 

**  W.  Rutland  square    **        "  ** 

**  Franklin  street  (at  Allston)  

Gold  street  (over  N.  Y.  &  N.  E.  R.R.)  . 

Public  Garden  

**  Sumner  street  

Force  main  

Forest-hills  culverts  

Fort-avenue  retalning-wall  

It  tl 

Fort-hill  surveys  

**  grading  

tl  It 

It  tl 

Forty- eight  in.  main  

Fourth-street  bridge  (over  N.  Y.  &  N.  E.  R.R.)  

Franklin,  or  West  Roxbury,  Park  

It      It     II        II  It 

It  If  ft  II  tl 

II  It  ft  It  fl 

ft  It  It  It  II 

tl  It  II  II  It 

It  It  II  II  11 

Franklin  street,  Brighton,  raising  grade  

Franklin-street  foot-bridge  (over  B.  &  A.  R.R.  at  AH 

ston  station)  
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FraDklin-street  foot-bridge  (oyer  B.  &  A.  R.B.  at  All 

ston  station)  
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Friend-street  sewer,  M.  D  

Q«llop'8-Island  wharf  
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Gaskill  pumping-engine  
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Gateways,  P.  
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General  work,  filling,  etc.,  F  

Germantown  nuisance  

Gold-street  foot-bridge  (over  N.  Y.  &  N.  E.  B.R.)  . . . 

Grade-crossing,  Dorchester  avenue  

**  Dover  street  

Grading  and  learning,  F  
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Gribble,  the,  or  boring  Limnoria — Limnoria  Lignorum 
Gymnastic  ground,  Charlesbank  

Harrison-avenue  bridge  

**  "    (over  B.  &  A.  R.R.)  
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<i  i<        If      ft  ft 

<C  II  If  If  tt 

Harrison-avenue  retaining-wall  
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1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1879 
1880 
1878 
1870 
1871 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1888 
1884 
1885 
1886 
1886 


Doe, 


89 
117 
38 
39 
22 
14 
15 
23 
20 
19 
24 
15 
20 
22 
83 
25 
52 
53 
55 
54 
41 
88 
89 
117 
38 


14 
15 
23 
20 
19 
24 
15 
20 
22 
33 
26 
52 
22 
33 
20 
14 
15 
23 
20 
19 
24 
15 
20 
22 
33 
25 
52 
53 
55 
54 
54 
41 


Patge. 


18 
14 
15 
17 
18 
34 
55 
24,  45 
30,  «1 
31 
28 
16 
18 
16 
10 
10 
14 
14 
14 
14 
14 
10 
10 
10 
12 
13 

36 
60 
45 
30 
82 
28 
16 
18 
16 
10 
11 
14 
26 
22 
27 
86 
58 
45 
33 
86 
81 
23 
24 
21 
14 
15 
17 
17 
17 
21 
25 
17 


Digitized  by  Google 


106        Report  op  Engineering  Department. 


SUIVBCT. 


Milton  bridge  (to  Milton) 


Miscellaneous . 


M.D. 


W.W. 


'Army  and  Navy. 
'  Lief  Ericsson . . . 
Crispus  Attacks . 
^  Colonel  Cass .... 
Moon  Island,  M.  D  


Monuments, 


reservoirs. 


Mt.  Bowdoin  green,  curb  

Mt.  Hope  station,  abutments,  etc.,  now  Blakemore-street 

bridge  

Mt.  Vernon  and  Centre-street  bridge  (over  B.  &  P.  R.R.) 


Mt.  Washington-ave.  bridge  (over  Fort-point  channel) 


Year. 

Doe. 

Page. 

1AA7 

QQ 

1  9 

1  fiAA 

AQ 

1 A 
lO 

1  AAA 

117 
11/ 

It 

1 AAQ 

AA 

1 A 
lO 

1 AQH 

AO 

1 A 
lo 

1 A7A 

£0 

AR 

1 A71 
Jo/4 

OA 

juU 

A7 

1 A7K 

1Q 

1«7 

AQ 

1  ATA 

AA 

OO 

1A77 
lot  1 

lO 

9A  AA 
20,  ov 

1 A7A 

on 
•u 

97  9Q 
a/  ,  a9 

1 A7Q 

91.  OR 
iSO 

1  AAA 

AA 

1 A  99 
iO, 

1 AAI 

9^ 

1 7  99 

1  AAQ 

9K 

9A  9R 

1 AA4 
LOOO 

AA 

9A  9R 

1  AAi. 

0.7 

9A  9A 
aU,  aO 

1 AAR 

Kl 

o\ 

9i.  9Q 

1  AAA 

*  i 

91  OA 

1 AA7 

loo/ 

AA 
Oo 

1 A  1A 

lo,  lo 

1  fiflQ 
looo 

AQ 

1 A 
JO 

1  a  AO 

AA 
tiff 

IQ 

la 

1 AA9 

Ml 

lA 
40 

lAA^ 
looo 

Oo 

i.7 
♦  / 

1  AAI 

OO 

lA 
»o 

1 AAR 
looO 

O* 

»o 

1  AAA 
Jooo 

4 1 

xO 

1  AAA 

Oo 

9A 
aO 

1  AAI 
looi 

9R 

97 
^/ 

loo* 

R9 

A9 
OZ 

looo 

RA 

Oo 

9Q 

1  AAI 
loo* 

RR 
OO 

AA 
OO 

1  AQ^ 

Rl 
O* 

Ai. 
Ox 

1  AAQ 

QQ 

RA 
OO 

1  AAA 
looo 

i.1 
y1 

i.7 
♦  / 

1  A7/\ 

lo/o 

IQ 

xO 

1888 

89 

17 

1889 

88 

22 

1 AQA 

AQ 

Oa 

9fk 

1 AA7 
lOOf 

QQ 

Oo 

90 

IMAA 

AQ 

09 

AA 
OU 

1  AAI 
Jool 

9R 

iSO 

AQ 
OV 

1  AAQ 

R9 

o« 

xO 

1 AA^ 

RA 
OO 

J.A 
xO 

1  AAI 
loo* 

RR 
OO 

xO 

1  AAA 

i.1 
vi 

lA 

xO 

1  AAA 

looo 

i.1 
41 

91 

1881 

25 

22 

1881 

25 

17 

1884 

55 

20 

1885 

54 

23 

1886 

41 

20 

1868 

22 

18 

1870 

14 

83 

1871 

15 

61 

1878 

28 

44 

18T4 

20 

81 

1875 

19 

38 
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BUBJIOT. 

Year. 

Doo. 

Page. 

Mt.  Washinffton-aye.  bridge  (over  Fort-Point  channel) 

1876 

24 

29 

"            "                **         *'  ** 

1877 

15 

16 

((            ((                i(         (t  (( 

1878 

20 

18 

it            t(                <(         i(  (t 

1879 

22 

17 

**            **                **         **  ** 

1880 

88 

11 

(t            it                ((         (t  (i 

** 

1881 

25 

11 

!!       it         !i     !*  !! 

" 

RQ 
0^ 

14 

1883 

63 

14 

**       **         **     **  ** 

1884 

65 

14 

<<       (t         ({     tt  (( 

ti 

1886 

64 

16 

t(       ((         it     tt  tt 

It 

1886 

41 

14 

tt       tt         tt     tt  tt 

it 

1887 

38 

10 

tt       it         tt     tt  tt 

11 

1888 

39 

11 

tt       tt         tt     tt  tt 

ti 

iooo 

1  1  T 

in 

lU 

tt       tt         tt     tt  tt 

it 

1889 

OQ 
OO 

1  O 

tt       tt         tt     it  tt 

it 

1890 

89 

14 

1883 

63 

52 

tt     tt     tt  tt 

1884 

65 

62 

tt     tt     tt  tt 

1885 

64 

60 

tt     tt    tt  tt 

1886 

41 

47 

tt     tt     tt  tt 

1888 

89 

36 

It     tt     tt  tt 

1889 

68 

69 

tt     tt     tt  tt 

1890 

39 

67 

1877 

16 

36 

1889 

38 

65 

1877 

16 

87 

tt  tt 

1878 

20 

32 

tt    tt  , 

1879 

22 

28 

It  it 

18«0 

83 

26 

it  II 

1881 

26 

24 

ii    it  , 

1882 

62 

28 

tt  ti 

lOOO 

63 

26 

tt  tt 

1884 

66 

28 

tt  tt 

1886 

64 

30 

tt  it 

1889 

38 

64 

1878 

20 

32 

it  ti   

1879 

22 

28 

it  it 

1880 

33 

26 

tt  it 

1889 

88 

66 

It  ti 

1884 

66 

OA 

it  It 

1886 

41 

27 

1  QQfl 

JooU 

oo 

j»o 

It  it 

1877 

JOf  0 

1  K 

ID 

117 
Ol 

OJi 

it  it 

t  DTO 

io7y 

OO 

£u 

ti  it 

1  QQO 

RO 

if  II 

1883 

OO 

OA 

it  tt 

1884 

Oo 

oU 

it  it 

1886 

54 

33 

II  II 

1886 

41 

28 

11  It 

1889 

38 

64 

1878 

20 

34 

1878 

20 

34 

1878 

20 

36 

1879 

22 

32 

1879 

22 

32 

1879 

22 

33 

*♦           «*    Russell-brook  branch  

1879 

22 

32 

*<               crossing  at  the  Abbajona  river  

1879 

22 

30 
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Bttbjxct. 

Doe. 

&  ana. 

1889 

88 

54 

Mystic  Water- Works. 

1876 

24 

3 

<( 

C( 

1877 

16 

36 

(( 

(1 

1878 

20 

82 

t( 

(1 

1879 

22 

28 

W eponset  bridge  (to  Quincy) 

1870 

14 

35 

C( 

(t 

it 

1871 

16 

56 

(( 

(( 

tt 

1878 

23 

45 

(t 

It 

tt 

1874 

20 

33 

tc 

tt 

tt 

1876 

19 

36 

(1 

tt 

tt 

1878 

24 

31 

ti 

tt 

tt 

15 

23 

^t 

tt 

tt 

1878 

20 

24 

(< 

tt 

tt 

1879 

22 

21 

ii 

tt 

tt 

1880 

33 

14 

t( 

tt 

tt 

1881 

25 

15 

{( 

It 

tt 

1882 

52 

17 

C{ 

tt 

ft 

1888 

53 

17 

<c 

tt 

tt 

1884 

55 

17 

(4 

it 

t< 

1885 

54 

21 

{I 

tt 

it 

188i> 

41 

17 

{{ 

tt 

it 

1887 

38 

13 

(« 

tt 

tt 

1888 

39 

13 

t( 

tt 

it 

1888 

117 

14,  18 

tt 

tt 

11 

1889 

38 

16  21 

it 

tt 

it 

1890 

89 

18 

Neptune- road  bridge  (over  B., 

R.  B 

,  &  L.  R.R.)  

1888 

117 

11 

(( 

it 

tt 

it 

1889 

38 

12 

ft 

it 

it 

it 

1890 

39 

14 

New  main 

water-pipe 

across 

Chelsea  creek  to  East 

RnRtnn 

1871 

15 

33 

New  water-main  to  East  Boston  . . . 

1871 

15 

38 

ti 

If 

1888 

89 

23 

Newton-street  bridge  (oTer  B.  &  P. 

R.R.)  

1874 

20 

31 

(t 

tt 

it 

it 

it 

1875 

19 

33 

tt 

tt 

it 

ft 

tt 

1876 

24 

29 

tt 

it 

tt 

tt 

ft 

1877 

15 

16 

tt 

tt 

it 

it 

it 

1878 

20 

19 

tt 

tt 

it 

it 

it 

1879 

22 

17 

tt 

tt 

tt 

ft 

it 

1880 

33 

11 

tt 

it 

tt 

it 

it 

1881 

25 

11 

tt 

tt 

it 

ft 

tt 

1882 

52 

15 

it 

f  i 

tt 

tt 

tt 

1883 

53 

14 

tt 

tt 

it 

tt 

it 

1884 

55 

14 

tt 

ft 

ft 

it 

tt 

1885 

54 

16 

tt 

tt 

tt 

tt 

tt 

1886 

41 

15 

tt 

tt 

tt 

tt 

tt 

1887 

88 

10 

tt 

tt 

tt 

ft 

tt 

1888 

39 

11 

tt 

ft 

tt 

it 

ft 

1888 

117 

11 

tt 

tt 

tt 

ft 

tt 

1889 

38 

12 

tt 

tt 

tt 

ft 

tt 

1890 

89 

14 

Norfolk-street  bridges  (over  N.  Y.  &  N.  £.  R.R.)  

1884 

55 

20 

<( 

tt 

tt 

it 

tt  tt 

1885 

54 

23 

({ 

tt 

tt 

ft 

tt  t( 

1890 

39 

14 

Northampton-street  district. . . 

1875 

19 

39 

<t 

tt 

1876 

24 

33 

1890 

39 

25 

North  Beacon-street  bridge  (Brighton  to  Watertown) . . 

1874 

20 

34 
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SUBJBOT. 


North  Beacon-street  bridge  (Brighton  to  Watertown). 


Northern  and  Eastern-aTenne  sea-walls,  etc  , 

North  Harrard-street  bridge  ^Brighton  to  Cambridge), 


North  paying  wharf  

((        tt  i( 

N.  Y.  &  N.  B.  R.R.i  raising  grade  V.  ,  .  . 

Office  and  other  work,  M.  D  

Oliver  street  or  Northern-ayenae  bridge 

Outlet  sewer  section,  M.  D  

Oyerlook,  Franklin  park  

(t  K  (( 

f(  II  (( 

Parks  


Year. 

Doo. 

Page. 

1875 

19 

86 

1876 

24 

31 

1877 

15 

24 

1878 

20 

25 

1879 

22 

22 

1880 

83 

15 

1881 

25 

15 

1882 

52 

18 

1883 

53 

17 

1884 

55 

17 

1885 

54 

21 

1886 

41 

17 

1887 

88 

12 

1888 

89 

13 

1888 

117 

14 

1889 

88 

16 

1890 

39 

18 

1873 

23 

36 

1874 

20 

34 

1876 

19 

36 

1876 

24 

31 

1877 

15 

24 

1878 

20 

24 

1879 

22 

22 

1880 

83 

15 

1881 

25 

16 

1882 

52 

18 

1883 

53 

18 

1884 

55 

18 

1  QQK 

54 

21 

1886 

41 

18 

1887 

88 

18 

1888 

39 

14 

1888 

117 

14,  18 

1889 

38 

16,  21 

1890 

39 

18 

1888 

39 

16 

1  DQO 

looSJ 

38 

38 

1887 

16 

28 

1881 

26 

39 

1883 

58 

47 

1890 

39 

25 

1884 

55 

47 

1888 

39 

35 

1889 

38 

66 

1890 

39 

65 

1880 

33 

46 

1881 

25 

40 

1882 

52 

43 

1883 

63 

48 

1884 

55 

48 

1885 

54 

49 

1886 

41 

46 

1887 

38 

30 

1888 

89 

31 

1889 

38 

'  63 

1890 

39 

61 
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Subject. 

Z6ar. 

iJOC. 

1888 

117 

5 

(( 

tt 

44 

1888 

89 

83 

<4 

tt 

C4 

1889 

38 

64 

«( 

1884 

55 

52 

<4 

tt 

44 

1885 

54 

51 

(( 

tt 

44 

1887 

88 

OA 

ov 

{( 

tt 

44 

1888 

39 

34 

(« 

tt 

44 

1889 

88 

65 

It 

tt 

tt 

1890 

89 

63 

(( 

1879 

22 

24 

•  t 

tt 

1885 

54 

48 

« 

tt  1 

*  bridges   

1873 

23 

26 

tt 

44  4 

*  dr&inage  

1888 

39 

31 

it 

4C  1 

*         «*  fens  

1889 

38 

63 

<< 

tt  t 

1                  44  (4 

1890 

39 

61 

41 

II 

*  driveways  

1886 

4] 

47 

(( 

II 

4  44 

1889 

38 

63 

{{ 

41 

*    excavation  of  waterway  

18S2 

52 

46 

{I 

II 

4                     44  44 

1883 

53 

50 

44 

II 

4                   4  4  44 

1884 

55 

50 

44 

44 

4                     44  44 

1885 

54 

50 

44 

44  i 

4                     44  44 

1886 

41 

46 

44 

tt 

4                     44  44 

1888 

39 

O  i 

44 

tt 

4                     44  44 

1889 

38 

63 

44 

tt 

4                     44  44 

1890 

39 

61 

44 

tt 

1888 

39 

31 

44 

44 

4  44 

1889 

38 

63 

<4 

tt 

4  44 

1890 

39 

61 

44 

tt  1 

*  filling  

1882 

52 

43 

44 

44 

4  44 

1883 

53 

4ft 

44 

4  44 

1884 

55 

48 

44 

(  44 

1885 

54 

49 

44 

1881 

25 

40 

44 

1883 

53 

51 

It 

4                  44  44 

1884 

55 

49 

(4 

4                  <4  44 

1886 

41 

46 

44 

4                  44  44 

1888 

39 

OA)  O** 

44 

4                  44  44 

1889 

38 

64 

44 

14                  44  44 

1890 

39 

62 

44 

1889 

38 

4i 

4                  (4  tt 

1890 

39 

61 

(1 

1883 

53 

44 

4               44              44  ti 

1884 

55 

Rl 

44 

4               44              44  44 

1885 

54 

50 

<4 

1886 

41 

46 

44 

4  44 

1887 

38 

80 

44 

1888 

39 

31 

4>I. 

tt 

4                 44  44 

1889 

38 

63 

tt 

4                   44  44 

1890 

39 

Dl. 

tt 

*    The  Parkway  (B.  B.  Fens)  

1888 

39 

Al 

tt 

4            44              44  4« 

1889 

38 

63 

44 

(            41              44  44 

1890 

39 

61 

tt 

1889 

38 

65 

tt 

<            44  44 

1890 

39 

66 

tt 

1884 

55 

52 

•  4 

«( 

44         44             4t  44 

1885 

54 

51 

«l 

«C 

44         44             «4  (4 

1886 

41 

47 

tt 

«< 

44         44             44  4C 

1890 

39 

66 

tt 

Charlesbank,  see  Charles-river  embankment  .... 

1890 

39 

66 

tt 

1884 

55 

53 
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Subject. 

Year. 

Doc. 

Page. 

Parks, 

1885 

54 

52 

It 

It 

1886 

41 

48 

** 

tt 

tl 

1887 

88 

80 

tt 

It 

1888 

89 

36 

tt 

tl 

1889 

88 

36 

It 

tt 

1890 

89 

66 

tt 

tt 

1889 

88 

68 

tl 

tt 

wall  

1888 

.  58 

50 

It 

tt 

tl 

1884 

55 

51 

tt 

tt 

1890 

89 

66 

tt 

tt 

gymnastic  ground  . . . 

1890 

89 

66 

tt 

tl 

1890 

89 

66 

tt 

It 

1890 

89 

66 

1882 

52 

46 

tt 

tt 

tl 

it 

1888 

58 

52 

tt 

tt 

tt 

it 

1884 

55 

51 

It 

tt 

tt 

it 

1885 

54 

50 

tt 

tt 

tt 

tt 

1889 

38 

69 

tt 

tt 

It 

it 

1890 

89 

67 

1888 

58 

52 

tl 

tt 

11 

tt 

1884 

55 

52 

tt 

tt 

tl 

it 

1885 

54 

50 

tt 

tt 

tt 

it 

1886 

41 

47 

tt 

tt 

tt 

ti 

1888 

89 

86 

tt 

tt 

tt 

it 

1889 

58 

69 

tt 

tt 

tt 

it 

1890 

89 

67 

1884 

55 

53 

1884 

55 

52 

tt 

tt 

It 

tt 

1885 

54 

51 

tt 

tt 

tt 

ft 

1886 

41 

48 

tt 

tt 

tt 

tt 

tt 

1887 

88 

80 

tt 

tt 

tt 

it 

1888 

89 

34 

tt 

tt 

tt 

it 

1889 

88 

65 

tt 

tt 

It 

it 

1890 

89 

63 

tt 

tt 

tt 

•*    boundary  wall  for 

the  CountxT  Park, 

1890 

89 

64 

tt 

tt 

tt 

drainage  of  Naz- 

1890 

89 

64 

tl 

tt 

tt 

*  *    drives  and  walks . . 

1889 

88 

65 

tt 

tt 

tt 

it        ft  it 

1890 

89 

63 

tt 

tt 

It 

"    Ellicott  arch  

1889 

88 

65 

tt 

tt 

tt 

tt        ft  it 

1890 

89 

64 

tt 

tt 

tt 

1890 

39 

64 

tl 

tt 

It 

1889 

88 

66 

tt 

tt 

tt 

f  1  it 

1890 

89 

63 

(( 

tt 

tt 

tt 

1888 

39 

35 

it 

tt 

tt 

It 

it  (t 

1889 

88 

65 

tt 

tt 

tt 

tt 

tt  tt 

1890 

89 

65 

u 

tt 

tl 

tt 

**    Playstead  green  . . 

1889 

88 

66 

tt 

tc 

tt 

tt 

it                 tt  ft 

1890 

39 

6?J 

tt 

tt 

tt 

tt 

**    Shelter  V. 

1889 

38 

65 

tt 

tt 

tt 

tt 

it  if 

1890 

89 

63 

tt 

tt 

tt 

tt 

*•    work  completed  . . 

1889 

38 

66 

tt 

1881 

25 

48,  49 

tt 

1885 

54 

52 

tt 

tt 

tt 

tt  tt 

1886 

41 

48 

tt 

tt 

tt 

tt  tl 

1887 

38 

80 

tt 

tt 

tt 

tt  tt 

1888 

89 

35 

tt 

tt 

tt 

tt  tt 

1889 

88 

67 
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BumoT. 

ear. 

Doe. 

nge. 

1890 

89 

65 

«t        ((        «t       ((  (( 

1889 

38 

67 

{(               (4               (<            ((  4( 

filling  

1890 

39 

66 

(t               ((               (4            <i  |( 

1888 

89 

36 

(t               <«               44            44  (4 

44  44 

1889 

38 

67 

<i                44                44             44  44 

44  44 

1890 

39 

65 

«(                44                44             44  44 

1890 

39 

65 

t(                44                44             44  44 

1887 

38 

80 

44                44                44             44  44 

44  44 

1888 

39 

35 

1883 

53 

53 

(4  44 

1886 

41 

47 

44  44 

1888 

39 

36 

1884 

55 

52 

44             44                   44  44 

44 

1885 

54 

51 

1884 

55 

53 

({                      44                         44  44 

44 

1885 

54 

52 

14                      44                         44  44 

44 

1886 

4X 

49 
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68 
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44 

1890 

39 

66 

1874 

20 

9 

44  44 

1875 

19 

9 

1888 

39 

15 

1890 

89 

61 

Passage  for  row-boats  through  bridges  of  Charles  river. 

1887 

38 

17 

1888 

53 

24 

1890 

39 

65 

1889 

88 

40 

1873 

28 

33 

44  44 

1874 

20 
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1889 
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56 

1874 

20 

14 
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7 
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1878 
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32 
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1879 

22 

28 
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1880 

33 

25 
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39 

17 

1890 

39 

66 

Playstead  green,  Franklin  park  . 

1890 
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17 

1874 
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44                   44  44 
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Year. 

Prison-point  bridge  (Charlestown  to  Cambridge)  

1890 

39 

19 

1883 

58 

25 

Proposed  bridge  to  East  Boston  

1889 

88 

38 

Proposed  Cambridge-street  bridge  

1887 

38 

18 

Proposed  new  bridge  to  Cambridge  

1885 

54 

25 

Providence  and  Berkeley  streets,  retaining-walls  

1871 

15 

49 

1874 

20 

81 

{(         <(  li 

1876 

19 

33 

it                  it  4( 

1876 

24 

29 

<(         (t  li 

1877 

15 

16 

({         {(  {( 

1878 

20 

19 

<{         ({  it 

1879 

22 

17 

ft         if  it 

1880 

83 

11 

tt         it  tt 

1881 

25 

11 

ft         (t  tk 

1882 

52 

15 

if               it  tt 

1883 

53 

14 

tt         tt  ft 

1884 

55 

14 

ti         if  tt 

1885 

54 

16 

tt         tt  tt 

1886 

41 

15 

tt         it  tt 

1887 

38 

10 

tt         tt  it 

1888 

39 

11 

it         tt  it 

1888 

117 

11 

tt         tt  it 

1889 

38 

12 

tt         it  tt 

1890 

39 

14 

1882 

52 

25 

Pumping*engine  tests,  Chestnut-hill  pamping-station . . 

1888 

39 

20 

it             tt            tt  if 

1889 

38 

66 

««             *«    M.  I>.    

1886 

41 

32 

Pumping-station,  M.  D  

1880 

33 

44 

tt  it 

1882 

52 

40 

1883 

53 

41 

tt  tt 

1884 

55 

44 

tt  tt 

1885 

54 

46 

it  tt 

1886 

41 

80 

it  it 

1887 

38 

25 

tt  tt 

1888 

39 

26 

1881 

25 

86 

1880 

33 

44 

**           and  fllth-hoist,  M.  D  

1881 

25 

36 

1874 

20 

38 

1878 

23 

36 

Quality  of  water,  Water- Works  

1876 

24 

5 

it               it  it 

1880 

33 

27 

1888 

39 

16 

t(  it 

1889 

38 

38 

1876 

24 

37,  42 

1887 

38 

16 

1884 

55 

26 

**         **       Brookline  avenue  and  Beacon  street. . 

1885 

54 

24 

N.  Y.  &  N.  E.  R.R  

1877 

15 

28 

tt         it          tt          tt  (t 

1878 

20 

28 

1887 

38 

22 

tt      tt        it  it 

1888 

39 

24 

1885 

54 

84 

1884 

55 

24 

1882 

52 

48 

tt  it 

1883 

53 

54 
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Reports  of  draw-tenders. 


Reservoir,  Chestnot  Hill . 
"       Fisher  Hill.... 


Reserroirs,  W.  W. 


No. 


at  Moon  Island,  M.  D. 


Retaining-walls.    See  Sea-walls. 
Retaining- walls,  Atlantic  avenue,  near  Rnssia  wharf. 
*•         Berkeley  street  


Berwick  park  

Broadway  extension. 

Castle  street  

Fort  avenue  


Harrison  avenue  

Harrison  avenue,  between  Northamp- 

ton  and  Hunneman  streets  

Holyoke  street  

Indiana  place  


L-street  extension. 
Providence  street . 
Pynchon  street  . . . 
Rockland  street. . . 
Seaverns  avenue . . 
Shawmut  avenue . . 
St.  Charles  street . 


««         Tyler  street  

**         Webster  street  

W.  Rutland  square  and  Durham  street, 

"         Yarmouth  street  

Richmond  street  survey  

Roadways  and  walks,  P    


Rockland  street,  retaining-wall . 

Roxbury  annex  

canal,  dredging  

*»         "    improvement . . . 


Tear. 

Doo. 

1884 

55 

54,  56 

1885 

54 

54,  56 

1886 

41 

52,  54 

1871 

15 

5 

1886 

41 

27 

1887 

88 

20 

1888 

89 

20-22 

1874 

20 

91 

1889 

38 

46 

1890 

39 

26 

1889 

38 

46 

1890 

39 

26 

1889 

88 

47 

1890 

39 

27 

1889 

88 

47 

1890 

39 

27 

1881 

25 

89 

1882 

52 

43 

1888 

53 

46 

1884 

55 

46 

1886 

41 

43 

1875 

19 

41 

1871 

15 

49 

1874 

20 

37 

1887 

15 

26 

1876 

24 

35 

1884 

55 

20 

1873 

23 

24 

1877 

15 

26 

1878 

20 

27 

1875 

19 

49 

1873 

23 

85 

1876 

24 

36 

1870 

14 

45 

J  878 

23 

23 

1890 

39 

25 

1871 

15 

49 

1874 

20 

38 

1880 

83 

23 

1875 

19 

42 

1870 

14 

45 

1880 

83 

22 

1883 

53 

22 

1883 

55 

24 

1884 

53 

26 

1883 

53 

23 

1875 

19 

43 

1868 

22 

28 

1888 

39 

31 

1889 

38 

68 

1890 

39 

61 

1880 

83 

23 

1868 

22 

11 

1876 

24 

38 

1879 

22 

24 

1880 

33 

18 

1881 

25 

21 
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Rozbnry  canal,  sea-wall  

*♦  "  sewer,  M.  D. 
"  Burwey  


gait-water  conduit,  M.  D. 
Sea-walls,  Alford  street. . . 


Atlantic  avenue  

Condor  street  

Deer  Island  

Northern  and  Eastern  avenues. 
Pinekney  street  


pipe-yard,  Albany  street 
Roxbury  canal  


Swett  street  

Seavems  avenue,  retaining-wall   .... 

Second-street  bridge  (over  N.  Y.  &  N.  E.  R.R.) 


Section  1,  Brighton  intercepting  sewer. 
*•     8,  Dorchester      *•  •*  . 

**     1,  East-side  sewer,  M.  D  

ti     2        ♦*  •*  ** 


2, 

8,  ** 
4, 

6,  " 
6,  " 
4,  Main 
8,  " 
4,  " 

4,  " 
4, 

44,  " 
4i,  - 
4i,  - 

5,  " 
5. 

6,  " 
6,  - 

1,  OutfaU 
1,  " 
1.  ** 

1.  ** 
1. 

2, 

2,  " 
2.  " 


8,  Outfall  sewer  and  Moon- Island  reservoirs. 


(< 

8, 

ti 

(t 

It 

tt 

(( 

8, 

(i 

t< 

t( 

tt 

tt 

(C 

3, 

c* 

(C 

(( 

(4 

t< 

<« 

3, 

<t 

t« 

<( 

tt 

tt 

Outlet 

(( 

(C 

tt 

tt 

Tear. 

Doo. 

Page. 
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00 
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00 
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ImAI 
1001 

^A 
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00 

1  AAA 

AA 
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1  AMI 
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Al 

1  AAA 

88 

lA 

1  AAl 
loo  1 

9R 

Aft 

00 

1  AAl 

25 
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0 1 
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41 

X  X 
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KA 

lA 

1  AAl 
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00 
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** 
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26 

87 
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52 

41 

1888 

58 

44 

1884 

55 

45 

1885 

54 

47 

1881 
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89 

1882 
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43 

1888 

58 

46 

1834 

55 

46 

1885 

54 

48 

1884 

55 

47 
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Section  2,  South  Boston  sewer,  M.  D  

**  8,  **  **  **  •* 

**  8,  **  **  intercepting  sewer,  M.  b. 

"  4,  •*  "     sewer,  M.D  

**  4,  **  «*  intercepting  sewer,  M.  D. 

**  6,  ««  "     sewer,  M.  D.  

**  6,  **  **  ** 

"6,  intercepting  sewer,  M.  D. 

«(  ((  (t  <t  ((  «« 

«  3^     ((        «           •<            <(        i<  ] 

<i  9^     «c        «(           «            i(  t« 

**    2,  Stony-brook  sewer,  M.D  

*•  2,        "         intercepting  sewer,  M.  D. . . 

**    2,  West-side  sewer,  M.  D  

tt  «  (C  <S 

(<     5         ((         ct  (I 

**    6         **         **  **.... 
»«    7^        «         <t  (( 

Sewage  pumped,  M.  D  

t(         t(  (( 

t(  ft  IC 

Sewer  at  Glover's  Comer,  Dorchester  

Shallow  fiowage  

((  it 

**     Lake  Cochituate. ! 

**         "     Basins  2-8  

Sharon-street  bridge  (over  B.  &  P.  R.R.)  

Shawmut-avenne  bridge  (over  B.  &  A.  R.R.)  

it  ((         (t        it  t( 

(<  <(  (t  tt  tt 

tt  tt  tt  tt  tt 

tt  tt  tt  tt  tt 

tt  tt  tt  tt  tt 

*«  tt  tt  tt  tt 

(t  tt  tt  tt  tt 

((  «(  <t  ft  ft 

««  tt  tt  tt  ft 

tt  tt  tt  tt  ft 

tt  ft  ^f  44  44 

tt  tt  tt  tt  tt 

tt  ft  tt  tt  ft 

tt  ft  tt  ft  ft 

tt  ft  ft  ft  ft 

tt  tt  tt  ft  44 

tt  tt  tt  ft  tt 

<t  tt  Ct  ft  tt 

* '  extension  and  Indiana-place  walls 

Shelter,  Franklin  park  

Silver-street  bridge  (over  N.  Y.  &  N.  E.  R.R.) .... 
Sixth-street  "  "  **  »»  **.... 
Sludge-tank,  M.  D  

Soil-water  investigations,  M.  D  

t«  tf  ft 

tt  it  ft     ' '  ]  i  [  i  ]  i  [ ' 

Sources  of  supply,  W.  W  


_ 

UOCm 

Page. 

1884 

55 

48 

1885 
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1880 

88 

44 

1881 
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35 

1880 
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44 

1881 

25 

36 

1888 

53 

89 

1884 

55 

4*i 

1887 

38 

25 

1888 

89 

26 

1890 

89 

58 

1890 

89 

58 

1882 

52 

38 

1881 

25 

35 

1882 

52 

89 

1884 

55 

42 

1886 

54 

41 

1885 

54 

54 

1890 

89 

57 

1886 

41 

29 

1887 

88 

23 

1888 

89 

25 

1886 

41 

22 

1884 

55 

27 

1887 

88 

18 

1888 

89 

18 

1884 

55 

32 

1878 

20 

27 

1878 

23 

22  48 

1874 

20 

*  81 

1875 

19 

33 

1876 

24 

29 

1877 

15 

16 

1878 

20 

19 

1879 

22 

17 

1880 

33 

11 

1881 

25 

11 

1882 

52 

16 

1888 

53 

14 

1884 

55 

14 

1885 

54 

16 

1886 

41 

15 

1887 

88 

10 

1888 

39 

11 

1887 

117 

11 

1889 

88 

12 

1890 

39 

14 

1870 

14 

45 

1890 

39 

63 

1878 

20 

27 

1877 

15 

25 

1886 

41 

41 

1878 

20 

38 

1879 

22 

40 

1886 

41 

44 

1886 

41 

24 

1887 

38 

18 

1888 

89 

18 

1889 

88 

45 
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South-Bay  dam 


South  Boston  flats  

**    high-senrice,  W.  W  

«*         **  streets  

Special  examination  of  piling.  See  Illustrations  . 
Spring-street  bridge  (to  Dedham)  


St.  Charles-street  retaining- wall. 

**  ** 
Stony-brook  covered  channel  


Sudbury  river  and  Lake  Cochituate  

(i  H  it  *t 

Sudbury  river,  Basin  No.  4,  W.  W  

(t        {«        <i        ««  <♦ 

Sudbury-river  reservoirs,  W.  W  

<(  t(  «i   _  ^ 

**         Farm  pond  and  Lake  Cochituate,  W.  W. 


**  works. 

It  (i 

Suffolk-street  district. 


Summer- street  survey  

Sumner  street,  East  Boston  bridges  

**       **  foot-bridge  

**       «*  tunnel   

Survey,  Adams  street  

Atlantic  avenue  

"  Brighton  

Change  avenue  

**     Devonshire  street,  between  Milk  and  Water  sts. 

"     Federal  street,  between  Summer  and  First  st*. 

*♦     Fort  Hill  

•*     High  street  


Year. 

Doe. 

Page. 

1881 

25 

21 

1882 

52 

25 

1886 

41 

28 

1868 

22 

11 

1871 

15 

19 

1868 

22 

12 

1889 

88 

40 

1874 

20 

84 

1876 

19 

87 

1876 

24 

81 

1877 

15 

24 

•  1878 

20 

26 

1879 

22 

22 

1880 

88 

15 

1881 

25 

16 

1882 

52 

18 

1888 

58 

18 

1884 

55 

18 

1885 

54 

22 

1886 

41 

18 

1887 

88 

13 

1888 

89 

14 

1888 

117 

14 

1889 

88 

16 

1890 

89 

19 

1880 

83 

22 

1883 

58 

22 

1882 

52 

46 

1888 

58 

52 

1884 

55 

51 

1885 

54 

50 

1889 

88 

69 

1890 

89 

69 

1874 

20 

5 

1889 

88 

46 

1882 

52 

81 

1888 

53 

28 

1881 

25 

28 

1889 

88 

46 

1882 

52 

26 

1888 

58 

25 

1884 

15 

27 

1885 

54 

80 

1880 
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27,  29 

1881 

25 

27 
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15 

50 
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21 

1868 
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1874 

20 

88 

1885 

54 

29 
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41 

28 
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1870 
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12 

18«8 

22 

29 

18»;8 

22 

28 

1868 

27 

1808 

22 

26 

1808 

22 

27 
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Sarvej,  public  building  lots  

**     Richmond  street  

**  Roxbuiy   

**     of  sewers,  M.  D  

**     Washington  street,   between   Kneeland  and 
Warren  streets  

"     West  street  

**     West  Rozbarj  

**     Williams  street  

Surveying,  M.  D  

Swett-street  bridges  (over  South-bay  sluices)   


Swett-i 


Swett-i 


itreet  extension. 


itreet  sea-wall 


Xi^ble  showing  evaporation  at  Beacon-hill  and  Chest- 
nut-hill reservoirs,  W.  W  

Table  showing  widths  of  draw-openings  


**  heights  of  water  in  storage  reservoirs 

**  rainfall  and  daily  average  consumption 

for  each  month  

"  **  the  heights  of  Sudbury-river  reservoirs, 
Farm  pond,  and  Cochituate  and  Mystic 
lakes,  also  the  rainfall  on  the  Sud- 
bury river  water-shed,  during  the  year 

1889   

Tabular  statement  of  prog^ss,  M.  D  


Year. 

I>oc. 

Page. 

1868 

22 

13 

1868 

22 

28 

1868 

22 

34 

1889 

88 

G2 

1868 

22 

29 

1868 

22 

30 

1876 

19 

12 

1868 

22 

28 

1878 

20 

38 

1876 

24 

29 

1877 

15 

16 

1878 

20 

is* 

1879 

22 

18 

1880 

S3 

11 

1881 

25 

11 

1882 

52 

15 

1888 

53 

14 

1884 

55 

14 

1885 

54 

16 

1886 

41 

15 

1887 
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38 
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1888 

89 

11 

1888 

117 

11 

1889 

38 

18 

1890 

39 

15 

1873 

23 

86 

1875 

19 

40 

1876 

24 

34 

1877 

15 

27 

1878 

20 

29 

1877 

15 

35 

1875 

19 

47 

1876 

24 

39 

1877 

15 

45 

1878 

20 

41 

1879 

22 

42 

1880 

33 

48 

1881 

25 

46 

1882 

52 

50 

1888 

53 

56 

1884 

55 

58 

1885 

54 

68 

1886 

41 

56 

1887 

38 

32 

1888 

39 

38 

QQ 
OO 

731 

1890 

39 

72 

1890 

39 

28 

1890 

39 

41 

1890 

39 

46 

1880 

33 

41 
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Tabular  statement  of  progress,  M.  D. 


Talbot  ayenue  

Temporary  channel.  Farm  pond 
The  Parkway  (B.  B.  Fens)  


Third-street  bridge  (over  N,  T.  &  N.  E.  R-R.)  • 


Tremont-street  bridge  (over  B.  &  A.  R.R.)  •  •  • 


Tremont-street  mall,  curb,  and  fence   

surTej,  between  Boylston  street  and  B. 

&  A.  R.R.  bridge  

Tremont-street  water-pipe  bridge  

Trinity  triangle  curb  

Tunnel,  M.  D  


Sumner  street.  East  Boston. 
Tyler-street  retaining-walls  


Vegetable  market  (Mercantile  wharf) . 


^(^alks  and  roadways,  P  

Walks  in  commons  and  squares  

Walls,  Shawmut- avenue  extension  and  Indiana  place. 
Warren  bridge  (to  Charlestown)  


««         *«  "       traffic,  Dec.  20,  1888. 

U  CC  tl  i«  «<  »«  , 

Washington-Street  bridge  (over  B.  A  A.  R.R.)  


Year. 


1881 
1882 
1883 
1884 
1885 
1888 
1882 
1888 
1889 
1877 
1879 
1880 
1885 
1886 
1888 
1889 
1890 
1876 

1868 
1868 
1886 
1886 
1887 
1888 
1886 
1883 

1876 

1888 
1890 
1870 
1878 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1888 
1884 
1885 
1886 
1887 
1888 
1888 
1889 
1889 
1890 
1870 
1885 
1886 
1887 
1888 
1889 
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Washington-Street  bridge  (orer  B.  &  A.  R.R.)  

Washington-street  survey,  between  Kneeland  and  War- 
ren streets  , , . . 

Waste  of  water,  W.  W  


Water-main,  48-inch  

Water-pipe  box,  Chelsea  bridge  

Water-pipe  bridge,  Tremont  street    

**     between  Charlestown  and  Chelsea.. 

Water-pipe  cleaning  

Water-Works     


additional  supply . 


algJB  

aqueducts  and  distributing  reservoirs  , 


Basin  No.  4  

"  **  4  

"  **  4  

"  "  4  

"  **  4  

«•  **  5  

«*  **  1  

**  **  8,  dam. 


Beacon* hill  reserroir  evaporation. 
Beacon  street,  raising  pipe  


Chelsea-bridge  water-pipe  box . 
Chestnut-hill  reservoir  


Year. 

Doo. 

1890 

89 

21 

1868 

22 

29 

1883 

53 

28 

1884 

56 

30 

1885 

54 

32 

1881 

26 

26 

1888 

39 

23 

1868 

22 

23 

1889 

88 

39 

1887 

88 

23 

1868 

22 

14 

1870 

14 

6 

1871 

15 

6 

1878 

23 

6,  12 

1874 

20 

6 

1875 

19 

6 

1876 

24 

4 

1877 

16 

31 

1878 

20 

30 

1879 

22 

26 

1880 

83 

23 

1881 

26 

23 

1882 

62 

26 

1888 

63 

25 

1884 

56 

27 

18»5 

54 

30 

1886 

41 

24 

1887 

38 

18 

1888 

89 

18 

1889 

38 

46 

1890 

39 

26 

1874 

20 

15 

1876 

19 

12 

1876 

24 

8 

1877 

16 

37 

1878 

20 

36 

1879 

22 

34 

1880 

33 

27 

1881 

25 

27 

1889 

88 

60 

1890 

39 

37 

1880 

33 

27 

1889 

38 

49 

1890 

89 

29 

1881 

26 

29 

1882 

62 

31 

1888 

63 

28 

1886 

64 

34 

1886 

41 

24 

1889 

S8 

68 

1879 

22 

85 

1880 

33 

29 

1880 

33 

30 

1877 

16 

34 

1887 

88 

22 

1888 

39 

24 

1888 

39 

23 

1868 

22 

25 
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Year. 

Doo. 

Page. 

Water-Works,  Chestnut-hill  resenroir,  eTaporation  

1877 

15 

84 

t(  ({ 

1888 

89 

19 

It  «( 

II 

description  of 

1889 

88 

61 

<i  it 

It 

1888 

89 

17 

i(  (i 

It 

engine  tests . . 

1889 

88 

66 

((  II 

II 

1888 

89 

17 

1887 

QO 
OO 

OO 
20 

lOf  o 

1Q 

O 

C(  14 

it 

1876 

24 

4 

«<  II 

It 

1877 

16 

81 

II  II 

It 

1878 

20 

30 

II  II 

II 

1879 

22 

26 

II  II 

II 

1880 

88 

23 

11  1* 

It 

1881 

26 

24 

1874 

20 

7 

II  II 

It 

1876 

19 

8 

il  II 

II 

1876 

24 

6 

* '         consamption  of  water . . . 

1871 

16 

89 

II  II 

It 

1874 

20 

7 

II  II 

It 

1876 

19 

8 

II  II 

It 

1876 

24 

6 

11  II 

It 

1877 

16 

32 

II  II 

II 

1878 

20 

80 

11  II 

II 

1879 

22 

27 

It  It 

It 

1880 

88 

24 

II  II 

It 

1881 

26 

24 

It  11 

II 

52 

OQ 

It  II 

It 

1888 

63 

27 

It  It 

11 

1884 

56 

28 

ft  It 

It 

1886 

64 

O  1 

ol 

It  It 

II 

1886 

41 

26 

It  It 

It 

1887 

88 

19 

It  It 

II 

ifififi 

ifi 

Jo 

II  It 

It 

1889 

38 

46 

It  It 

It 

1890 

o9 

OA     M  1 

84,  41 

1882 

62 

26 

"         Dam  No.  1. 

1879 

22 

85 

It            It     If  2 

1880 

38 

29 

II             II     II  3 

1880 

38 

20 

1882 

62 

OA 

II               It  II 

1883 

53 

28 

II               11  It 

1886 

64 

OQ 
OO 

1874 

20 

11 

It  II 

It 

io7o 

lU 

It  II 

i< 

1<5#D 

OA. 

I 

II  II 

II 

1  QTT 

1877 

ID 

QO 
OO 

It  it 

II 

lo7o 

OA 

QO 

II  II 

II 

1879 

22 

28 

II  II 

II 

looO 

OO 

OR 

II                 li  ^ 

II 

1887 

38 

22 

11  II 

II 

1888 

89 

23 

It  II 

II 

1889 

38 

66 

II  II 

II 

1890 

89 

35 

1871 

16 

26 

*  *          East  Boston,  enlargement  of  water-pipe . 

1871 

16 

32 

1888 

39 

23 

II            II  II 

1889 

88 

67 

11            It  II 

water-pipe 

across  Chelsea 

1871 

16 

33 
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Doc. 

P»ge. 

Water- Works,  experiments  on  the  evaporation  ft'om 

1877 

16 

34 

Farm  pond 

1874 

20 

17 

it  c( 

II 

1889 

88 

47 

it  li 

II 

1890 

89 

27 

1884 

66 

31 

C(  ({ 

II 

II 

1885 

54 

34 

((  tt 

11 

II 

1886 

41 

26 

II  11 

II 

II 

1887 

88 

20 

1882 

62 

27 

1882 

62 

26 

II  II 

II 

II  II 

1888 

63 

26 

It  II 

II 

II  II 

1884 

16 

27 

II  II 

II 

It  It 

1885 

54 

30 

1880 

88 

26 

1886 

41 

27 

II 

(1 

1887 

88 

20 

II 

II 

1888 

89 

20,  22 

Flax  and  Jamaica  Pond  Aqueduct  Co.. . 

1876 

19 

12 

1879 

22 

28 

1888 

89 

20 

II  II 

It  it 

1889 

ft8 

66 

heights  of  water  in  storage  reservoirs  . . 

1890 

89 

28 

high  service 

1876 

19 

9 

II  II 

II 

187« 

24 

6 

II  II 

II 

1878 

20 

30 

II  II 

II 

188-i 

63 

28 

II  It 

II 

1884 

65 

29 

II  II 

II 

1887 

38 

20 

II  II 

II 

1889 

88 

69 

II  II 

II 

1871 

15 

19 

II  II 

II 

Brighton  pumping-works. . 

1878 

20 

31 

II  II 

II 

i(  It 

1879 

22 

27 

^       i(  II 

II 

ft  II 

1880 

88 

24 

It  II 

It 

1877 

15 

38 

II  II 

It 

It 

1880 

83 

24 

II  II 

It 

1881 

26 

26 

II  II 

11 

**    and  Breed's  Island, 

1889 

38 

53 

II  II 

II 

1881 

25 

25 

II  II 

II 

14 

1882 

62 

29 

II  II 

II 

II 

1885 

64 

32 

II  II 

II 

1878 

20 

31 

II  II 

II 

1877 

16 

32 

II  II 

II 

II 

1878 

20 

80 

11  II 

II 

II 

1880 

83 

24 

II  II 

II 

1889 

38 

67 

II  II 

1* 

1886 

41 

26 

II  II 

<i 

if 

1888 

39 

19 

II  II 

II 

If 

1889 

88 

60 

II  II 

II 

1889 

88 

49 

II  II 

<i 

1890 

39 

29 

<C  it 

11 

1871 

16 

19 

<l  II 

<< 

1887 

38 

21 

(I  II 

II 

pumping- 

station  . . 

1889 

38 

60 

illustration, 

Basin  4,  section  of  dam  

1884 

66 

32 

II 

Beacon-st.  tunnel,  Sudburj- 

river  aqueduct,  showing 

portions  of  lining,  Plate  1 

1890 

39 

38 
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Year. 

Doo. 

Page. 

Water- Works,  illustration,  Beacon -at  tunnel,  photo- 

graphs  of  interior.  Plates 

2,  8,  4  

1890 

89 

oo 

diagram  showing  rain-fall 

and  daily  average  con- 

sumption each  month .... 

1890 

89 

41 

<< 

*^       diagram     showing  the 

heights  of  Sudbury-river 

reservoirs,    Farm  Pond 

and  Cochituate  and  Mys- 

tic lakes;  also  the  rain- 

fall on  the  Sudbury-nver 

water-shed,  during  the 

year  1889   

1890 

89 

*o 

f«  (C 

1887 

88 

20 

it  « 

1888 

89 

«<  «i 

1888 

89 

99 

t<  «i 

forty-eight-inch  water-pipe, 

1887 

88 

{(  c< 

Mystic-valley  service  catch- 

1879 

22 

«  << 

Mystic-valley    sewer,  pipe- 

crossing  at  Abbajona  river, 

1879 

22 

o\j 

tc  t( 

Mystic-valley  sewerage  wlcs. 

1889 

88 

54 

t«  II 

Mystic- valley  sewerage 

works,  sectional  elevation . 

1889 

88 

tt  f< 

siphon,  thirty-inch,  at  Warren 

1890 

89 

Ov 

1889 

88 

40, 

Aft 

1881 

25 

9R 

1880 

88 

1881 

25 

27 

1882 

52 

H9 
o£ 

1888 

53 

OQ 

1884 

55 

OO 

1886 

54 

84 

1889 

88 

Aft 

1877 

15 

ft? 
Of 

ti  tc 

1889 

88 

oo 

f<  <( 

1877 

15 

36 

tc  t< 

1878 

20 

OA 

tt  <c 

1879 

22 

28 

•<  tt 

1880 

83 

25 

ft  u 

1881 

25 

94 

ft  <( 

1882 

52 

28 

«  tc 

1888 

53 

26 

tc  (« 

1884 

55 

28 

C(  (( 

1885 

54 

30 

CC  C( 

1889 

88 

54 

tc  «t 

1878 

20 

82 

<c  <c 

tc 

1879 

22 

28 

c<  c< 

t« 

1880 

88 

25 

(t  CC 

ct 

1889 

38 

55 

<(  CC 

testsof  boilers. . . 

1884 

55 

34 

t«  C< 

ct                      ft                 CC         ^  ^ 

1886 

41 

27 

tt  tt 

1884 

55 

84 

ct  tt 

1877 

15 

87 

tt  ct 

tc  It 

1878 

20 

82, 

38 

tc  tt 

It  It 

1879 

22 

29 
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Year. 

Doo. 

1882 

52 

SO 

14  t( 

44  II 

1883 

63 

28 

<t  •( 

II  i< 

1884 

55 

30 

»l  il 

(1  «< 

1885 

54 

33 

l»  <i 

14  II 

1886 

41 

28 

II  11 

(1  (1 

1889 

38 

54 

II  il 

1879 

22 

82 

II  <l 

**      **  catch-basins  

1879 

22 

82 

II  II 

"      *'    crossing  at  Abbajona 

1879 

22 

80 

CI  II 

1879 

22 

83 

II  II 

**      **    Russell-brook  b'ch.. 

1879 

22 

32 

II  II 

1876 

24 

8 

II  II 

44 

1877 

15 

36 

II  11 

44 

1878 

20 

82 

II  II 

41 

1879 

22 

28 

1874 

20 

9 

II  II 

44 

1876 

19 

9 

1889 

88 

56 

1888 

39 

24 

1876 

24 

5 

II                          41  14 

1880 

33 

27 

1874 

20 

9 

II  44 

1868 

22 

25 

14  44 

1889 

88 

46 

44  41 

Chestnut  Hill  

1886 

41 

27 

41  41 

Fisher  Hill  

1887 

88 

20 

44  14 

No.  1  

1889 

88 

46 

4  4  44 

"  1  

1890 

89 

26 

4  4  It 

♦*  2    

1889 

88 

46,  48 

44  44 

**  2  

1890 

89 

26 

44  II 

"  8  

1889 

38 

47,  A$ 

14  It 

1890 

39 

27 

II  (1 

"  4  

1889 

88 

47 

II  II 

**  4  

1890 

39 

27 

14  II 

Parker  HUl  

1874 

20 

9 

14  It 

41  tl 

1876 

19 

9 

1871 

15 

24 

1884 

55 

27 

44  It 

1884 

55 

32 

44  14 

1887 

88 

18 

44  14 

1888 

88 

18 

1886 

41 

24 

II  44 

44 

1887 

88 

18 

II  11 

44 

1888 

89 

18 

14  44 

44 

1889 

88 

45 

1876 

24 

4 

l(  44 

44 

1877 

15 

81 

41  14 

1881 

25 

28 

It  II 

**  works  

1880 

83 

27,  29 

II  44 

II  <4 

1881 

25 

27 

**         Sudbury-river  reservoir  and  Lake  Co- 

1889 

88 

46 

tables  showing  heights  of  water  in  stor- 

1890 

39 

88 

tables  showing  rainfall  and  dailj  average 

1890 

89 

41 
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Water-work8,  tables  showing  the  heights  of  Sud- 
bury-river  reservoirs,  Farm  pond,  and 
Cochitnate  and  Mystic  lakes,  also  the 
ramfall  on  the  Sudbury-river  water- 
shed, during  the  year  1889   

**         Tremont-street  water-pipe  bridge  

"         waste  of  water  


•*         water-pipe  bridge  between  Charlestown 

and  Chelsea  

Webster-street  retaining-wall  

West- street  survey  

Western-avenue  bridge  (Brighton  to  Cambridge) . 


Western- 


avenue  bridge  (Brighton  to  Watertown) . 


West-Boston  bridge  (to  Cambridge) 


Year. 


1890 
1868 
1888 
1884 
1885 

1889 
1884 
1868 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1888 
1889 
1890 
1874 
1876 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1888 
1889 
1890 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
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West-Boston  bridge  (to  Cambridge) 


West  Chester-park  bridge  (over  B.  &  A.  B.R.) . 


West  Chester-park  bridge  (over  B.  &  P.  R.R.) . 


West  Chester  park  and  Commonwealth  avenue . 

it  It  (C         it  It  tt 

"  **  **  extension  (bridges).... 
West  Roxbury,  or  Franklin,  Park  


"        "  survey  

West   Rutland-square  and  Durham-street  retaining- 

walls  and  foot-bridge  (over  B.  &  P.  R.R.)  

West  Rutland-square  foot-bridge  (over  B.  &  P.  R.R.) . 


Wharf  at  Deer  Island. 


steam-boat. 


Year. 

Doc. 

Page. 
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19 
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12 
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1  AAA 
looo 
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15 

1  AAl 
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15 
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lOOO 
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19 

1  AAA 
lOOO 
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16 

Iw 
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11 

1888 
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12 
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12 

1  AAA 
looo 

flA 
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23 
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loo* 
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lOoO 
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19 

1886 

41 

16 

1887 

88 

11 

1888 

39 

12 

1888 

117 

12 

1889 

38 

14 

1890 

39 

15 

1878 

28 

21 

1876 

24 

87,44 

1882 

52 

23 

1880 

33 

22 
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Tear. 

Doo. 

Page. 

1886 

41 

21 

1876 

24 

38 
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38 
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33 
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24 

37,  42 

1879 

22 

25 
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28 
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20 
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21 
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1889 

38 

68 

it  It 
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Year. 

Doe.  1  Page. 

1881 

U 

48,  49 

1884 

55 

32 

Bemcon-ftreet  tannel,  Sadbury-riyer  aqnediict,  ihow- 

1890 

S9 

38 

Beacon-Street  tannel,  photogrmphf  of  interior,  PUtet  2, 

3,  4  

1890 

S9 

38 

BojUton-street  bridge,  B.  &  A.  R.R.,  abutmenta  and 

1888 

89 

16 

**            **      plan  of  bridge  and  section  

1889 

88 

19 

1889 

88 

20 

twinging  tmtt  across  trackf. . 

1889 

38 

20 

1876 

24 

20 

1879 

22 

H 

Diagram  showing  rainfall  and  daily  average  consnmp- 

1890 

39 

41 

Diagram  showing  the  heights  of  Sudbury-riTer  reser- 

voirs, Farm  pond,  and  Cochitoate  and  Mystic  lakes, 
also  the  rainfall  on  the  Sodbary-river  water-shed. 
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low 

39 

46 

1878 

20 

14,  16 

1887 

38 

20 

Y«f  TYStV  •  

1888 

39 

20 

1888 

.  39 

22 

1887 

38 

32 

1885 

54 

26 

Improved  Sewerage — main  and  intercepting  8ewers,plan, 

1880 

33 

50 

**        floating  scraper  in  deposit  sewers, 

1886 

54 

45 

1886 

41 

40 

1885 

54 

45 

1888 

53 

46 

II            II                «<  <« 

1884 

55 

88 
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ILLUSTRATIONS  —  Concluded. 


 — ■  -  ■  ■    —   ■  ■    -  -    ...... 

SUBJICT. 

Year. 

Doe. 

Page. 

Improved  Sewerage — outlet  sewers  from  Moon-Island 

1884 

55 

48 

1882 

52 

88 

regulating  apparatus.  Stony-brook 

1881 

25 

36 

1883 

53 

43 

1882 

52 

88 

Leyden-street  bridge  plan  (over  B.,  R.  B.,  &  L.  R.R.) 

1890 

89 

24 

1889 

88 

36 

1879 

22 

32 

pipe-crossing  at  Abbajona  river  . . 

1879 

22 

82 

1889 

38 

K.A 

1889 

38 

54 

1890 

89 

30 

Special  Examination  of  Piling  :  — 

Oak  pile  reduced  in  sixe  by  the  Limnoria  Tere- 

1889 

88 

40 

Spruce  piles  destroyed  by  the  Limnoria  Tere- 

1889 

38 

40 

Spruce  pile  attacked  by  the  Limnoria  Tere- 

brans.   The  lower  part  shows  the  pile  unin- 

jured where  it  was  under  the  mud.   No.  I. . 

1889 

88 

42 

Hard-pine  timber  attacked  by  the  Limnoria. 

No.  2   

1889 

88 

42 

Surface  of  spruce  pile  attacked  by  the  Limno- 

1889 

88 

42 

Surface  of  hard-pine  attacked  by  the  Limnoria 

1889 

38 

42 

Figure  1,  Chelura  Terebrans;  male  lateral 

1889 

38 

43 

Figure  2,  Limnoria  Lignorum;  dorsal  view 

1889 

38 

40 

1885 

64 

16 

West  Chester-park  bridge,  B.  &  A.  R.R.  abutments  

1877 

15 

• 

20 

**    B.  &P.  R.R.         ««  .... 

1877 

15 

18 
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Wateb-Wobks,  —  eontiniied,  i*aob 
Illustration:  Diagram  showiog  the  heights  of  Sudburj- 
river  reservoirs,  Farm  pond,  and  Cochituate  and 
Mystic  lakes,  also  the  rainfall  on  the  Sudbury -riyer 

water-shed,  during  the  year  1890   48 

Lake  Cochituate   28 

Mystic  lake    82 

Mystic-valley  sewer   83 

Mystic  conduit  and  reservoir   83 

Mystic  pumping-station   88 

Miscellaneous   40 

Reservoir  No.  1   27-29 

♦«        **   2    28-29 

**   8   •  28-29 

«♦        **   4   28 

Tables  showing  daily  average  consumption  of  water  in  gal- 
lons from  the  Cochituate  and  Mystic  works,  42 
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**        **     amount  of  water  diverted  from  Sudbury 

river  to  Lake  Cochituate  and  Chestnut- 
Hill  reservoir;  amount  wasted;  amount 
of  flow  in  river ;  percentage  of  rainfall  col- 
lected, etc,  1876-1890   :  44 

**        **     amount  of  water  drawn  from  Mystic  lake; 

amount  wasted;  amount  of  rainfall  col- 
lected in  lake ;  percentage  of  rainfall  col- 
lected, etc.,  1876  to  1890   46 

*'  amount  of  water  drawn  from  Lake  Cochit- 
uate ;  amount  wasted ;  amount  of  rainfall 
collected  in  lake;  amount  receiyed  into 
lake  from  Sudbury  river;  percentage  of 
rainfall  collected,  etc.,  1862-1890;  water- 
shed of  lake,  12,077  acres   46 

the  average  monthly  and  yearly  heights 
above  tide-marsh  level  of  the  water  in  the 
lakes  and  reservoirs  of  the  Boston  Water- 
Works   48 

operations  at  the  Chestnut- Hill  pumping- 
station  for  1890    49 

*  *        *  *     operations  at  the  Mystic  pumping-station  for 

1890   60 

**  rainfall  in  inches  and  hundredths  on  the 

Sudbury-river  water-shed  for  the  year 

1890   61 

rainfall  in  inches  and  hundredths  at  Lake 

Cochituate  for  the  year  1890    62 

rainfall  in  inches  and  hundredths  on  the 

Mystic-lake  water-shed  for  the  year  1890,  63 
monthly  rainfall  in  inches  during  1890  at 
various  places  in  Eastern  Massachusetts  .  64 
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Sections  7,  8,  and  9   69 
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Sections  8,  4,  5,  6,  7,  8,  9,  10,  11   60 


Digitized  by  Google 


134         Report  of  Engineebing  DEPABTikasNT. 


Improvbd  Sewkiulob,  —  continued. 

Outfall  0ewer  

Sections   61 

D.  —  Pabks   68 

Arnold  Arboretum     65 

Back-bay  fens   63 

Excaration  of  water-way   63 

Filliifg    63 

Grading  of  tlopes,  loamtng  and  planting   68 

Miscellaneous  . , . ,   68 

Parkway  ,   68 

Roadways,  walks  ,   68 

Charlesbank   68 

Buildings    69 

Franklin  Park   65 

Boundary  wall  for  the  Country  Park   66 

Drires,  rides,  and  walks   65 

Ellicottdale   66 

Miscellaneous   66 

Nazingdale   66 

Playstead  Green   66 

Schoolmaster  Hill   66 

Shelter   68 

Marine  Park   68 

Filling   68 

Iron  pier   68 

Miscellaneous   68 

Pier-head   68 

Wood-Island  Park   68 

Muddy  river  and  Stony  brook,  covered  channels   64 

Muddy  river   :   65 

City  Ekoinbbbs,  1850-1891    70 

Afpbndix  a.    Showing  width  of  draw-openings   72 

B.  City  of  Boston  Revised  Ordinances,  1890,  chapter  18 .  75 

C.  Engineering  Department,  property  schedule,  main 

office,  and  Improved  Sewerage   76 

D.  Index  to  City  Engineer's  reporU,  1868-1890   78 


Digitized  by  Google 


Digitized  by  Google 


Digitized  by  Google 


ENGINEERING  DEPARTMENT. 


TWENTT-FIFTH  ANNUAL  REPORT 


CITY  ENGINEEE, 


BOSTON, 


FOR  THE  YEAR  1891. 


Ptinteti  tot  tlft  HBepattment. 


|^]bost(o:k'ia  M 

(DOOTHTAJBi  ^ 
1680.  KjJ 


BOSTON : 
BOCKWELL  AND  CHUBCHILL.  CTTT  PRINTERS. 
1892. 


Digitized  by  Google 


Digitized  by  Google 


Engineebing  Department,  City  Hall, 

Boston,  Feb.  1,  1892. 

Hon.  Nathan  Matthews,  Jr., 

Mayor  of  the  City  of  Boston: 

Sir  :  In  compliance  with  the  Revised  Ordinances  the  fol- 
lowing report  of  the  expenses  and  operations  of  the  depart- 
ment for  the  year  1891  is  respectfully  submitted : 

The  report  of  this  department  may  be  classified  under  the 
following  heads : 

A.  —  The  examination  and  supervision  of  structural  re- 
pairs of  bridges,  the  designing  and  superintending  the  con- 
struction of  new  bridges,  retaining-walls,  city  wharves,  etc., 
and  in  miscellaneous  engineering  work  called  for  by  the  City 
Council. 

B.  —  Charge  of  the  engineering  work  in  connection  with 
the  Sudbury-river,  Cochituate,  and  Mystic  Water-Works, 
including  charge  of  new  constructions  for  these  works. 

C.  —  Charge  of  the  construction  of  a  system  of  intercept- 
ing and  outlet  sewers. 

D.  —  Charge  of  the  engineering  work  in  connection  with 
the  parks. 

E.  —  Charge  of  the  engineering  work,  except  for  Sewer 
Division,  in  connection  with  the  Street  Department. 

The  expenses  incurred  under  the  head  "C"  are  paid 
wholly  from  a  special  appropriation. 


A. 

The  following  is  a  statement  of  engineering  expenses  from 
January  1,  1891,  to  January  31,  1892  : 

Amount  expended  from  department  appropria- 
tion for  1890-91    $9,633  69 

Amount  expended  from  department  appropria- 
tion for  1891-92    26,989  69 


Total  $36,623  38 
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Cmr  DocnoMENT  No,  II, 


Statement  of  Exfenditubes,  Depabtment  Appbo- 
pbiations. 


OBJBOT  OV  EZPBHDITIJBXt. 

1891. 
Jannary 
May  L 

to 

1801. 
May  to  Jan- 
uary 81. 

Total 
Bxpenditorea, 
Jan.  1, 1891, 
to  Jan.  SI,  1892. 

Salaries  of  City  Engineer,a08i8tant8, 

draughtsmen,  traDsitmen,  level- 

$8,547 

06 

•24,465 

22 

#83,012 

28 

EngineeriDg  instruments  and  re- 

72 

10 

914 

74 

986 

84 

Drawing-paper,  and  all  materials 

105 

16 

806 

45 

411 

61 

Stationery,   printing-stock,  note- 

222 

22 

886 

82 

146 

19 

99 

40 

246 

69 

Beference  library,  binding  books. 

184 

20 

170 

26 

804 

46 

Trarelling    expenses  (including 

borse-keeping,  repairs  on  yehi- 

202 

55 

476 

84 

679 

89 

60 

20 

144 

86 

204 

65 

Furniture  cases  for  plans  and  books, 

80 

00 

80 

00 

151 

25 

2 

60 

163 

76 

Incidental  expenses,  and  all  other 

60 

88 

167 

72 

208 

60 

#9,688  69 

•26,989  69 

#86,628 

88 
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Charles-Riveb  Bbidges. 
Appropriation  $15,400  00 


SicUemeiU  of  Expenses  from  Jan.  i,  1891 ,  to  Jan.  31^  1892. 


Object  ov  Exrain>iTirBB. 

Jan.  1,1801,  to 
May  1, 1801. 

May  1, 1801,  to 
Jan.  81, 1802. 

Total 
Expended, 
Jan.  1, 180i, 
to  Jan.  81, 1802. 

Cambridge-st.  bridge,  A.  Mclnnis, 
contTftctor,  for  widening  drftw~ 

Essex-st.  bridge,  W.  A.  Kenrick  & 
Son,  contractors,  for  widening 

•1,126  00 

•941  27 
8,500  00 

8,714  00 

•2,066  27 

8,500  00 

1,106  72 

8,714  00 
876  00 
84  54 
14  85 
42  75 

North  Uarvard-st.  bridge,  John 
Cavanagh  &  Co.,  contractors,  for 

Westem-ave.  bridge,  Wm.  Miller, 
contractor,  for  widening  draw- 

1,106  72 

876  00 
84  54 
14  85 
42  75 

•2,699  86 

•8,155  27 

•10,854  68 

Appropriation  ....  $15,400  00 

Expended  previous  to  Jan.  1, 

1891  $3,383  19 

Expended  from  Jan.  1,  1891,  to 

Jan.  31,  1892      .       .       .      10,854  63 

  14,237  82 


Balance  Feb.  1,  1892       .      .  $1,162  18 
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4  City  Dooumeot  No.  11. 

Federal-street  Bridge. 
Appropriation  $100,000  00 


statement  of  Expenses  from  Jan.  i,  1891  ^  to  Jan,  SI,  1892, 


ObJXOT  OV  BZFINDITUIUB. 


Anti-friction  rolls  

Carpenter  work,  pulling  piles,  etc., 

Dynamometer  

Engineering  and  inspection  

Electric  machinery  

Freight  and  coal  

Ironwork  and  hardware  

Machinery  for  draws    

Pig-lead  for  counterbalance,  and 
labor  on  same  

Rent  of  hoisting-engine  

Sidewalk  and  paving  

Snatch-blocks,  casks,  and  rope  . . . . 

Trayelling  expenses  and  postage. . . 

Shaw  &  Miller,  contractors  for  re- 
building   

Pittsburg  Bridge  Co.,  contractors 
for  iron  draws  

Charles  Carr,  contractor  steel 
trucks  


Jan.  1, 1801,  to 
May  1, 1891. 


$840  00 
78  00 
86  00 
989  68 


85  85 
846  86 


1,548  46 
280  00 
150  00 
105  28 
11  89 

7,418  80 

4,266  88 

2,744  00 


Hay  1, 1801,  to 
Jan.  31. 1802. 


Total 

Expended, 
Jan.  1, 180i, 
to  Jan.  31, 1802. 


$527  16 


991  75 
3,871  69 


989  19 
1,848  17 

1,258  77 
427  50 
112  89 
40  42 
5  82 

42,282  77 

6,086  80 


$840  00 

600  16 
86  00 
1,931  38 
8,871  69 
85  85 
1,835  55 
1,848  17 

2,802  23 

657  50 

262  89 

145  65 

17  71 

49,651  57 

10,853  13 

2,744  00 


Totals. 


$18,240  50 


$58,887  43 


$76,627  93 


Appropriation 

Expended  previous  to  Jan.  1, 

1891  $22,657  24 

Expended  from  Jan.  1,  1891,  to 

Jan.  31,  1892      .       .       .      76,627  93 


Balance  Feb.  1,  1892 


$100,000  00 


99,285  17 
$714  83 
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Febdinand-stbeet  Bridge. 
Appropriation  $35,000  00 


SiaUmeni  of  Expenses  from  Jan*  1,  1891,  to  Jan,  31,  1892. 


Objxot  ov  Ezpbkditubx. 

Tan     1     1  QOl  4a 
J  AD.  J,  lOVl,  bO 

May  1,1891. 

May  1,1891,  to 
Jan.  81, 1892. 

Total 
Expended, 
Jan.  1, 1891,  to 
Jan.  81, 1892. 

•28  88 

58  12 
18  88 

•28  88 
576  00 
58  12 
25  18 
20  00 

198  00 
850  00 
18  00 

4,096  45 

4,821  33 
5,890  77 

•575  00 

6  30 
20  00 

198  00 
850  00 
18  CO 

4,096  45 

4,821  88 
5,890  77 

Parapet  and  coping-stone ,  south 

Cutting,  coping,  and  building  fence . 

R.  F.  Hawkins,  contractor,  iron 

R.  D.  Shanaban,  contractor,  retain- 

•105  88 

•15,475  85 

•15,581  28 

Appropriation      ....  $35,000  00 

Expended  previous  to  Jan.  1,  1891,        $43  80 
Expended  from  Jan.  1, 1891,  to  Jan. 

31,  1892    15,581  23 

Transferred  to  Harvard  bridge,  June 

2,  1891    10,000  00 

Transferred  to  Milton  bridge,  Oct. 

1,  1891    .       .       .       .       .      2,500  00 
Transferred  to  West  Newton  street, 

paving,  Oct.  5,  1891        .       .      5,000  00 

  33,125  03 

Balance  Feb.  1,  1892        .       .  $1,874  97 
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Improved  Sewerage. 
Total  appropriations      ....       $5,913,164  93 

Statement  of  Expen»e9,  Improved  Sewerage^  Jam.  1, 1891 1  to  Jan.  31,  1892. 


Objiot  ov  Bxpvuditubb. 


General  Office  expenses  

Moon  Island  

Pumping-station  

**  outside  

Sec.  I,  Brighton,  Int.  Sewer.... 
8,  Dorchester,**  " 
4,        *»        **      **  ... 
6,        **         "      "  ... 

6,  *•         '*       **  ... 
7         **        **  ** 
%\        **        •*       "  ... 
9         "         *'  *' 

lo!     "     *»    **  !!. 

6, 6,  East  side,    "      «*  ... 
8,  Outfall  Sewer  

7,  South  Boston,  Int.  Sewer. 

8,  **        *«       •»      **  . 
((        ii       <<  ii 


Jan.  1.1801,  to 
May  1, 1891. 


98,916  20 
990  76 
180  00 
985  00 
8  00 
1,532  98 
2.075  83 
2,548  29 
142  17 


12,402  66 
26,190  79 
1,018  15 
888  89 
150  00 
150  00 


May  1,1891,  to 
Jan.  81, 1892. 


$9,818  56 


8,514  78 
i',869  84 


72  08 

89  19 

14.209  42 

89  20 

28,565  60 

26,650  66 

55,441  89 


28  72 


Total 
Expended. 
Jan.l,  1891,  to 
Jan.  31, 1892. 


$18,729  76 
990  75 
180  00 
985  00 
8,517  78 
1,532  98 
8,445  67 
2,548  29 
214  25 
89  19 
14,209  42 
89  20 
40,968  26 
52,841  45 
56.460  04 
888  89 
178  72 
150  00 


Totals 


$52,669  71 


$139,739  94 


$192,409  65 


Appropriations  .... 
Expended  previous  to  Jan. 

1,  1891.  .  .  .  $5,H72,836  76 
Expended   from   Jan.  1, 

1891,  to  Jan.  31,  1892  .       192,409  65 


.  $5,913,164  93 


Balance  Feb.  1,  1892 


5,865,246  41 
$47,918  52 
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BKCDGES. 

The  inspection  of  the  highway  bridges  for  the  annual 
repoi*t  of  their  safety  and  completeness  has  been  made,  and, 
as  usual,  besides  the  highway  bridges,  all  such  bridges  as  the 
Public  Garden  foot-bridge  and  the  bridges  in  the  Parks  have 
also  been  inspected. 

During  the  year  twelve  notifications  have  been  received 
that  bridges  have  been  stripped  preparatory  to  repairing  the 
same,  and  when  notified  examinations  have  been  made,  plans 
furnished,  and  supervision  of  repairs  made  when  necessary. 

Federal- street  bridge,  which  was  being  rebuilt  when  the 
last  annual  report  was  made,  has  been  completed. 

List  of  Bribges  Inspected. 

In  the  list  those  marked  with  an  *  are  over  navigable 
water,  and  are  each  provided  with  a  draw. 

I.  —  Bridges  wholly  supported  by  Boston. 
Agassiz  road,  in  Back  Bay  Fens. 

Ashland  street.  Ward  23,  over  Providence  Division  Old 
Colony  Railroad. 

Athens  street,  over  New  York  &  New  England  Railroad. 

Beacon  Entrance,  Back  Bay  Fens,  over  Boston  &  Albany 
Railroad. 

Beacon  street,  over  outlet  to  Back  Bay  Fens. 
Beacon  street,  over  Boston  &  Albany  Railroad. 
Berkeley  street,  over  Boston  &  Albany  Railroad. 
Berkeley  street,  over  Providence  Division  Old  Colony 
Railroad. 

Blakemore  street,  over  Providence  Division  Old  Colony 
Railroad,  Ward  23. 

Bolton  street,  over  New  York  &  New  England  Railroad. 

Boylston  street,  in  Back  Bay  Fens. 

Boylston  street,  over  Boston  &  Albany  Railroad. 

♦Broadway,  over  Fort  Point  Channel. 

Broadway,  over  Boston  &  Albany  Railroad. 

Brookline  avenue,  over  Boston  &  Albany  Railroad. 

Byron  street,  over  Boston,  Revere  Beach,  &  Lynn  Rail- 
road. 

♦Charles  River,  from  Boston  to  Charlestown. 
♦Chelsea  (south),  over  South  Channel,  Mystic  river. 
♦Chelsea  street,  from  East  Boston  to  Chelsea. 
Columbus  avenue,  over  Boston  &  Albany  Railroad. 
♦Commercial  Point,  or  Tenean,  Ward  24. 
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Commonwealth  avenue,  in  Back  Bay  Fens. 
•Congress  street,  over  Fort  Point  Channel. 
Cottage-street  foot-bridge,  over  Flats,  East  Boston. 
Cornwall  street,  over  Stony  Brook,  Ward  23. 
Dartmouth  street,  over  Boston  &  Albany  and  Providence 
Division  Old  Colony  Railroad. 

•Dover  street,  over  Fort  Point  Channel. 
•Federal  street,  over  Fort  Point  Channel. 
Fen,  Back  Bay  Fens. 

Ferdinand  street,  over  Boston  &  Albany  Railroad. 
Franklin-street  foot-bridge,  over  Boston  &  Albany  Rail- 
road. 

Gold  street,  over  New  York  &  New  England  Railroad. 
Huntington  avenue,  over  Boston  &  Albany  Railroad. 
Irvington  street,  over  Providence  Division,  Old  Colony 
Railroad. 

Leyden  street,  over  Boston,  Revere  Beach,  &  Lynn  Rail- 
road. 

Linden  Park  street,  over  Stony  brook. 
•Maiden,  from  Charlestown  to  Everett. 
•Meridian  street,  from  East  Boston  to  Chelsea. 
•Mt.  Washington  avenue,  over  Fort  Point  Channel. 
Neptune  road,  over  Boston,  Revere  Beach,  &  Lynn  Rail- 
road. 

Newton  street,  over  Providence  Division  Old  Colony  Rail- 
road. 

Public  Garden  foot-bridge. 

Shawmut  avenue,  over  Boston  &  Albany  Railroad. 
Stony  brook.  Back  Bay  Fens. 

Swett  street,  east  of  New  York  &  New  England  Railroad. 
Swett  street,  west  of  New  York  &  New  England  Railroad. 
•Warren,  from  Boston  to  Charlestown. 
West  Chester  park,  over  Boston  &  Albany  Railroad. 
West  Chester  park,  over  Providence  Division  Old  Colony 
Railroad. 

West  Rutland  square  foot-bridge,  over  Providence  Divi- 
sion Old  Colony  Railroad. 

Winthrop,  from  Breed's  Island  to  Winthrop. 

n. — BEroOES    OF    WHICH    BoSTON    SUPPORTS    THE  PaBT 

WITHIN  ITS  Limits. 

•Cambridge  street,  from  Brighton  to  Cambridge. 
Central  avenue,  from  Ward  24  to  Milton. 
•Chelsea  (north),  from  Charlestown  to  Chelsea. 
•Essex  street,  from  Ward  25  (Brookline)  to  Cambridge. 
•Granite,  from  Dorchester,  Ward  24,  to  Milton. 
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Longwood  avenue,  from  Ward  22  to  Brookline. 
Mattapan,  from  Ward  24  to  Milton. 
Milton,  from  Ward  24  to  Milton. 
•Neponset,  from  Ward  24  to  Quincy. 
•North  Beacon  street,  from  Brighton  to  Watertown. 
•North  Harvard  street,  from  Brighton  to  Cambridge. 
Spring  street,  from  West  Roxbury  to  Dedham. 
•Western  avenue,  from  Brighton  to  Cambridge. 
•Western  avenue,  from  Brighton  to  Watertown. 

in.  —  Bridges  op  which  Boston  pays  a  Part  or  the 
Cost  of  Maintenance. 

Albany  street,  over  Boston  &  Albany  Railroad. 
•Canal,  from  Boston  to  Cambridge. 
Dorchester  street,  over  Old  Colony  Railroad. 
•Harvard,  from  Boston  to  Cambridge. 
•Piison  Point,  from  Charlestown  to  Cambridge. 
•West  Boston,  from  Boston  to  Cambridge. 

IV. — Bridges  supported  by  Railroad  Corporations, 
Ist.  —  Boston  <&  Albany  Railroad. 

Commonwealth  avenue,  Brighton. 
Harrison  avenue. 
Market  street,  Brighton. 
Tremont  street. 
Washington  street. 

2d. — Boston  <&  Maine  Railroad j  Western  Division. 

Mystic  avenue. 
Main  street. 

3d.  —  Boston  <&  Maine  Railroad^  Eastern  Division. 

Mystic  avenue. 
Main  street. 

4th.  —  Boston^  Revere  Beachy  <&  Lynn  Railroad. 
Everett  street. 

5th.  —  JSTew  York  <&  New  England  Railroad. 

Broadway. 
Dorchester  avenue. 
Fifth  street. 

Forest  Hills  avenue,  Ward  24. 
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Fourth  street. 

Harvard  street,  Ward  24, 

Norfolk  ** 

Norfolk      "       "  «* 

Second  street. 

Silver  street. 

Sixth  street. 

Third  street. 

Washington  street,  Ward  24. 


6th.  —  Old  Qohny  Railroad. 
Adams  street. 

Ashmont  street  and  Dorchester  avenue. 
Cedar  Grove  Cemetery. 
Commercial  street. 
Savin  Hill  avenue. 


7th.  —  Old  Colony  Railroad^  Providence  Division. 

Beech  street,  Ward  23. 

Belle vue  street.  Ward  23. 

Canterbury  street.  Ward  23. 

Centre  street,  or  Hog  Bridge,  Ward  23. 

Centre  and  Mt.  Vernon  .streets,  Ward  23. 

Dudley  avenue.  Ward  23. 

Park  street,  Ward  23. 


REOAPrrULATION. 

I.  Number  wholly  supported  by  Boston  •  .  .51 
n.    Number  of  which  Boston  supports  the  part  within 


its  limits   14 

ni.    Number  of  which  Boston  pays  a  part  of  the  cost 

of  maintenance   6 

IV.    Number  supported  by  railroad  corporations : 

1.  Boston  &  Albany   5 

2.  Boston  &  Maine,  Western  Division    ...  2 

3.  Eastern  Division     ...  2 

4.  Boston,  Revere  Beach,  &  Lynn         .       •       •  1 

5.  New  York  &  New  England        .       .       .  .13 

6.  Old  Colony   5 

7.  **     **       Providence  Division       ...  7 

Total  number  106 
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Four  bridges  have  been  added  to  the  list  this  year, 
namely  : 

CJornwall  street,  over  Stony  brook.  Ward  23 ;  Irvington 
street  foot-bridge,  over  the  Providence  Division  of  the  Old 
Colony  Railroad ;  and  two  bridges  in  the  Back  Bay  Fens, 
viz.,  the  Fen  bridge,  and  the  Stony-brook  bridge  over  the 
new  outlet  to  Stony  brook. 

I.  — BRIDGES  WHOLLY  SUPPORTED  BY  BOSTON. 

Agassiz-boad  Bridge  in  Back  Bay  Fens. 

This  bridge  was  built  in  1887,  of  brick  and  stone  mas- 
onry. It  is  maintained  by  the  Park  Department,  and  is  in 
good  condition. 

ashtianimstreet  bridge   (over  providence  division 
Old  Colony  Railroad,  Ward  23). 

The  present  structure  is  of  iron,  and  was  built  in  1875. 
The  ironwork  and  fences  should  be  painted  ;  otherwise  it  is 
in  good  condition. 

Athens-street    Bridge    (over    New  York  &  New 
England  Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1874.  The  iron- 
work is  badly  rusted  and  is  in  bad  condition.  The  recom- 
mendation of  last  year  is  renewed,  that  the  ironwork  be 
stripped  and  painted." 

Beacon-entrance  Bridge   (in  Back  Bay  Fens,  over 
Boston  &  Albany  Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1881-82. 
It  is  maintained  by  the  Park  Department,  and  is  in  good 
condition.    It  has  been  painted. 

Beacon-street  Bridee  (over  Outlet  op  Back  Bay). 

This  is  an  iron  bridge,  built  in  1880-81.  The  ironwork 
should  be  painted,  otherwise  the  bridge  is  in  good  condition. 

Beacon-street  Bridge  (over  Boston  &  Albany 
Railroad)  • 

This  is  an  iron  bridge ;  it  was  built  in  1884-85 ;  it  was 
widened  in  1887-88,  and  the  central  roadway  was  widened 
a  few  feet  for  the  accommodation  of  the  cars  of  the  West 
End  Street  Railway  Co.,  at  the  expense  of  that  corporation. 

The  bridge  is  in  good  condition. 
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Berkeley-street  Bridge  (over  Boston  &  Albany 
Railroad)  • 

In  process  of  rebuilding.    (See  page  90.) 

Berkeley-street  Bridge  (over  Providence  DnnsiON 
Old  Colony  Railroad). 

The  spans  over  the  main  track  have  not  been  stripped 
since  1879.  At  that  time  the  iron  beams  were  found  to  be 
somewhat  wasted  by  rust,  and  intermediate  wooden  beams 
were  added. 

So  far  as  can  be  seen  the  wooden  beams  are  in  good  con- 
dition, but  it  is  recommended  that  this  part  of  the  bridge 
be  stripped  so  that  it  may  be  more  carefully  examined. 

The  remainder  of  the  bridge  is  in  fair  condition. 

A  movement  has  been  made  toward  replacing  a  portion  of 
the  bridge  by  longer  spans  in  order  to  make  both  the  high- 
way and  the  railroad  more  safe,  and  also  to  better  accommo- 
date the  railroad. 

Blakemore-street  Bridge  (over  Providence  Division 
Old  Colony  Railroad). 

This  is  an  iron  bridge.  It  was  built  in  1881-82.  It  is  in 
good  condition. 

BOLTON-STREET  BRIDGE  (OVER  NeW  YoRK  &  NeW 

England  Railroad). 
This  is  a  new  wooden  bridge.    It  is  in  good  condition. 

BOYLSTON-STREET  ArCH  BrIDGE  (iN  BaCK  BaY  FeNS). 

The  small  cracks  in  the  masonry  and  parapet  which  have 
existed  since  the  bridge  was  built,  still  open  slightly  after 
pointing.  They  have  no  significance  except  as  an  indication 
that  the  whole  area  around  the  bridge  still  continues  to 
settle  at  a  slow  rate.    The  bridge  is  in  good  condition. 

BOYLSTON-STREET  BrIDGE  (OVER  BoSTON  &  ALBANY 

Railroad)  . 

This  is  an  iron  bridge.    It  was  built  in  1886-88. 

An  ornamental  railing,  extending  over  the  adjoining  re- 
taining-walls  should  be  provided  in  place  of  the  present 
temporary  fence. 

No  repairs  have  been  needed,  and  the  bridge  is  in  good 
condition. 
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♦Broadway  Bridge  (over  Fort  Point  Channel). 

This  is  an  iron  bridge.  It  was  built  in  1869-71,  and  the 
draw  and  its  foundation  were  rebuilt  in  1874-75. 

The  floor-beams  on  the  lOO-ft.  span  are  crooked  and  out 
of  plumb;  they  were  originally  weak,  and  appear  to  be 
even  worse  than  they  actually  are. 

The  main  trusses  over  Foundry  and  Lehigh  streets  are  out 
of  plumb,  and  are  weak.  Estimates  have  been  made  for  re- 
newing the  100-ft.  span,  and  the  spans  over  Foundry  and 
Lehigh  streets,  and  for  strengthening  the  column  sections 
of  the  bridge  so  as  to  make  the  structure  strong  enough  to 
carry  the  long  electric  cars  now  used  by  the  West  End 
Street  Railway  Co. 

The  sidewalks  are  in  poor  condition ;  the  concrete  should 
be  repaired,  and  the  under  floor  patched  where  necessary. 

The  draw-pier  is  in  good  condition,  so  far  as  it  can  be 
seen,  but  it  has  not  been  examined  by  a  diver  to  ascertain  the 
amount  of  damage  done  by  Limnoria.  The  examination  of 
two  years  ago  showed  extensive  damage  already  done,  and 
further  examination  should  be  made  next  summer. 

Broadway  Bridge  (over  Boston  &  Albany  Kailroad). 

This  bridge  is  of  iron,  and  was  built  in  1880-81. 
The  ironwork  is  very  rusty. 

The  bridge  should  be  stripped  of  woodwork,  cleaned,, 
and  painted. 

Brookline-avenue  Bridge  (over  Boston  &  Albany 
Railroad.) 

This  bridge  is  of  iron,  and  was  built  in  1884.  It  is  in 
good  condition. 

Byron-street  Bridge  (over  Boston,  Revere  Beach,  & 
Lynn  Railroad). 

This  is  a  wooden  bridge.  It  was  built  in  1889.  It  is  in 
good  condition. 

♦Charles-river  Bridge  (from  Boston  to 
Charlestown). 

This  is  a  wooden  pile  bridge  with  an  iron  draw.  The 
original  bridge  was  built  in  1785-86  ;  the  present  structure 
was  built  in  1854-55  ;  the  draw  was  built  in  1870. 

The  down-stream  pier  is  in  bad  condition  ;  the  lower  end 
has  been  forced  out  of  place  from  one  to  two  feet,  and  yields 
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as  much  more  when  struck  hy  vessels.  The  fender-guard  is 
in  a  ruinous  condition. 

The  sag  in  the  bridge  toward  the  east  is  more  consider- 
able than  heretofore,  and  unless  the  cross-bracing  before 
recommended  is  soon  applied,  it  will  become  dangerous. 
Several  buildings  belonging  to  private  parties  and  attached 
to  the  bridge  are  in  precarious  condition  for  lack  of  suitable 
foundation. 

The  floor  timbers  of  the  draw  are  in  bad  condition.  A 
picket  fence  has  been  built  in  place  of  the  old  rails  on  the 
draw,  to  prevent  persons  from  going  under  the  draw ;  an  un- 
identified tramp  having  been  killed  by  so  doing. 

Estimates  have  been  made  for  rebuilding  the  bridge. 

*  Chelsea  Bridge,  South  (over  South  Channel,  Mystic 

KrvER) . 

This  is  a  pile  bridge  with  an  iron  draw.  The  original 
bridge  was  built  in  1802-3,  and  the  present  structure  in 
1876-77. 

Apparatus  has  been  provided  for  moving  the  draw  by 
steam. 

The  bridge  needs  a  few  ordinary  repairs,  but  is  in  good 
condition  as  a  whole. 

*  Chelsea-street  Bridge  (from  East  Boston  to 
Chelsea.) 

This  is  a  wooden  pile  bridge ;  was  originally  built  in  1834 ; 
was  rebuilt  in  1848,  and  again  rebuilt  in  1873,  and  the 
present  draw  was  built  in  1868. 

The  part  of  the  bridge  between  the  draw  and  Chelsea  was 
burned  in  1887,  and  rebuilt  in  a  temporary  manner,  and  the 
draw  is  so  low  that  it  will  be  necessary  to  raise  the  grade  of 
the  whole  bridge  when  a  new  draw  is  built. 

Estimates  for  rebuilding  this  bridge  was  made  in  1889. 
It  is  narrow  and  inconvenient,  and  the  draw  and  its  founda- 
tion are  in  a  dangerous  condition.  The  travel  over  the 
bridge  is  inci*easing,  and  the  passage  of  vessels  through  the 
draw  is  increasing.  It  is  a  dangerous  bridge,  and  its  re- 
building should  not  be  delayed. 

Columbus-avenue  Bridge    (over   Boston  &  Albany 

Railroad). 

This  is  an  iron  bridge,  was  originally  built  in  1865,  and 
the  present  structure  was  built  in  1876-77. 

The  bridge  is  in  good  condition,  except  that  it  is  made  a 
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point  of  attachment  for  telephone  pole  guys,  and  one  truss 
has  its  upper  chord  thrown  out  of  line  by  the  strain.  The 
guys  should  not  be  allowed  to  remain. 

♦Commercial-point,  or  Tenean,  Bridge   (Ward  24). 

This  is  a  wooden  pile  bridge,  with  a  wooden  leaf  draw. 
It  was  originally  built  in  1833,  and  the  present  structure  was 
built  in  1875. 

This  bridge  requires  repairs,  and  probably  some  of  the 
main  beams  of  the  draws  will  have  to  be  renewed  next 
season. 

C!ommonwealth-avenue  Bridge  (in  Back  Bay  Fens). 

This  is  an  iron  bridge,  and  it  was  built  in  1881-82.  The 
ironwork  needs  paintmg;  otherwise  it  is  in  good  condition. 

♦Congress-street  Bridge  (over  Fort  Point  Channel). 

This  is  a  wooden  pile  bridge  with  an  iron  turn-table  draw 
on  a  stone  masonry  foundation.  It  was  built  in  1874-75. 
The  fenders  are  in  bad  condition,  and  the  heads  of  exposed 
spur  shores  are  in  some  cases  rotten.  The  floor  of  the  main 
bridge  has  been  patched,  and  requires  more  repairs  of  the 
same  kind.  The  surface  of  the  sidewalks  should  be  renewed 
and  the  under  floor  patched.  A  long  piece  of  the  sidewalk 
was  removed  for  the  construction  of  a  building  on  the  south 
side  at  the  city  end  of  the  bridge. 

A  defective  main  pile  was  discovered  and  reported,  and 
the  kyanized  spruce  covering  plank  on  the  draw-pier  is 
commencing  to  decay. 

Cornwall-street  Bridge  (over  Stony  Brook,  Ward  23). 

This  small  wooden  bridge  was  built  this  year.  (See 
page  91.) 

Cottage-street  Foot-bridge  (over  Flats,  East 
Boston). 

This  is  a  new  wooden  pile  bridge,  built  in  1889  for  foot 
travel  only.    It  is  in  good  condition. 

Dartmouth-street  Bridge   ^ver  Boston  &  Albany 
and  Providence  Division  Old  Colony  Railroad). 

This  is  an  iron  bridge ;  it  was  built  of  wood  in  1869,  and 
the  present  structure  was  built  in  1878-79.  It  is  in  good 
condition. 
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♦Dover-street  Bridge  (over  Fort  Point  Channel), 

This  is  a  wooden  pile  bridge  with  a  double  iron  draw ;  it 
was  originally  built  in  1805,  was  rebuilt  in  1858-59,  and 
the  present  structure  was  built  in  1876.  The  concrete  side- 
walk is  in  poor  condition.  A  considerable  part  of  it  should 
be  relaid,  and  the  woodwork  beneath  it  repaired.  The 
main  floor  of  the  roadway  should  be  carefully  examined  by 
removing  portions  of  the  paving.  It  is  known  to  be  more 
or  less  decayed. 

The  channel  was  partially  widened  several  years  since  to 
a  width  of  36  feet,  but  the  work  was  never  completed,  and 
now,  at  about  the  level  of  low  water,  it  is  less  than  that  width 
(which  is  the  legal  width  of  the  draw-openiug  for  the  bridge). 
The  track  timber  of  the  draw  and  the  fender-guard  have 
been  repaired. 

•Federal-street  (over  Fort  Point  Channel). 

This  bridge  was  originally  built  in  1827-28  ;  was  rebuilt 
in  1857-58,  was  again  rebuilt  in  1872-73,  and  the  present 
structure,  which  is  a  wooden  pile  bridge  with  a  double  iron 
draw,  was  built  during  the  past  two  years.  It  is  in  good 
condition.    (See  page  33.) 

Fen  Bridge  (Back  Bat  Fens). 

This  new  bridge  is  nearly  finished,  and  can  soon  be 
opened  to  travel. 

Ferdinand-street  (over  Boston  &  Albany 
Kailroad)  . 

This  is  an  iron  bridge.  It  was  originally  built  in  1864-65, 
and  was  strengthened  in  1877.  The  old  structure  has  been 
removed  and  replaced  by  a  new  bridge.  It  is  in  good  con- 
dition.   (See  page  35.) 

Franklin-street  Foot-bridge  (over  Boston  &  Albany 

Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1883.  New 
wooden  treads  for  the  stairs  are  needed,  and  the  bridge 
should  be  painted. 
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Gold-street  Foot-beidgb  (oveb  New  Yobk  and  New 
England  Bailboad). 

This  is  a  wooden  foot-bridge  built  in  1890. 
This  bridge  is  in  good  condition. 


HUNTINGTON-AVENUE   BbIDGE    (OVEB   BoSTON   &  ALBANY 

Railboad)  • 

This  is  an  iron  bridge.  It  was  built  in  1872,  and  the 
abutments  were  rebuilt  in  1876-77. 

The  wing-walls  of  the  abutments  should  be  pointed.  The 
bridge  is  in  good  condition,  but  its  surface  should  be  regu- 
lated so  as  to  conform  to  a  proper  grade  of  the  approaches. 


IrVINGTON-STBEET  FoOT-BBIDGE  (oveb  PBOVroENOE  Divi- 


This  is  a  new  bridge  built  this  year.    (See  page  91.) 


Leyden-stbeet  Bbidge  (oveb  Boston,  Bevebe  Beaoh, 
&  Lynn  Railboad). 

This  is  an  iron  bridge,  built  in  1889.  It  needs  painting; 
otherwise  it  is  in  good  condition. 


*Malden  Bbidge  (pbom  Chablestown  to  Evebett). 

The  original  bridge  was  built  in  1787.  The  present  struct- 
ure was  built  in  1875,  and  the  draw  was  built  in  1872. 

The  draw-pier  and  the  face  of  the  water-way  through  the 
bridge  are  in  bad  condition.  The  draw  is  very  old  for  a 
wooden  structure ;  the  wood  is  decayed  in  many  places,  the 
cross-beam,  which  carries  the  weight  of  both  trusses  to  the 
centre  is  weak,  and  the  draw-foundation  is  in  poor  condi- 
tion. 

Two  bents  of  piles  in  the  fixed  part  of  the  bridge,  which 
rest  on  an  old  crib,  are  settling,  and  should  be  repaired  in 
the  spring.  Estimates  have  been  made  for  building  a  new 
draw. 
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*M£BIDIAN-STBEET  BrIDOE  (fBOM  EaST  BoSTON  TO 

Chelsea). 

This  is  a  wooden  pile  bridge  with  a  wooden  turn-table 
draw  on  a  pile  foundation.  The  original  structure  was  buUt 
in  1856.  It  was  rebuilt  soon  afterwards ;  was  widened  and 
rebuilt  as  at  present  in  1884,  excepting  the  draw,  which  was 
built  in  1875-76. 

The  bridge  has  been  painted »  and  is  in  good  condition. 

*Mt.  Washington-avenue  Bridge  (oveb  Fort  Point 
Channel). 

This  is  a  wooden  pile  bridge  with  an  iron  draw.  It  was 
built  in  1854,  and  was  rebuilt  in  1870-71. 

The  turn-table  of  the  draw  has  been  repaired.  The  deck 
of  the  draw  newly  planked  with  hard-pine  and  calked,  and 
the  bridge  painted.  The  draw-pier  is  so  low  that  high  tides 
cover  it.  The  draw-tender's  house  has  been  enlarged  and 
refitted.    The  waterways  need  replanking  in  part. 

Neftxtne-road  Bridge  (over  Bevere  Beach  &  Lynn 
Railroad  in  East  Boston). 

This  is  an  iron  bridge,  and  it  was  built  in  1887-88. 

It  is  maintained  by  the  Park  Department. 

It  needs  painting ;  otherwise  it  is  in  good  condition. 

Newton-street  Bridge  (over  Providence  Division  Old 
Colony  Bailroad.) 

This  is  an  iron  bridge,  and  was  built  in  1872. 
It  is  in  good  condition. 

PuBuo  Garden  Foot-bridge. 

This  is  an  iron  bridge.  It  was  built  in  1867,  and  was 
thoroughly  repaired  in  1887. 

The  floor  is  worn  and  needs  renewal ;  otherwise  it  is  in 
good  condition. 

Shawmut-avenub   Bridge  (over   Boston  &  Albany 

Bailroad)  . 

This  is  an  iron  bridge,  and  it  was  built  in  1871. 

The  electric-wire  poles  of  the  West  End  Street  Railway 
Co.  are  so  placed  as  to  make  an  unsightly  bend  in  the  orna- 
mental parapet.  The  structure  of  the  bridge  is  in  good  con- 
dition. 
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Stony-brook  Bridge  (Back  Bay  Pens). 

This  is  a  new  bridge,  now  in  process  of  construction. 
(See  page  74.) 

Swett-stbebt  Bridges  (over  South  Bay  Sluices). 

These  are  wooden  bridges,  and  were  built  in  1875. 

The  easterly  bridge  is  in  safe  condition,  and  the  repairs 
recommended  on  the  westerly  bridge  have  been  made. 

The  bulkhead  wings  to  both  bridges  are  in  bad  condition, 
but  they  still  continue  to  serve  their  purpose. 

•Warren  Bridge  (prom  Boston  to  Charlestown). 

This  is  a  wooden  pile  bridge  with  an  iron  draw ;  it  was 
originally  built  in  1828,  and  the  present  structure  was  built 
in  1883-84. 

The  fender-guard  has  been  repaired.  The  kyanized 
spruce  plank  on  the  draw-pier,  laid  seven  years  ago,  has 
commenced  to  decay,  and  will  require  patching. 

The  concrete  sidewalk  on  the  down-stream  side  of  the 
bridge  should  be  resurfaced.  As  a  whole  the  bridge  is  in 
good  condition. 

West  Chester  Park  Bridge  (over  Boston  &  Albany 

Railroad). 

This  is  an  iron  bridge,  and  was  built  in  1876. 

It  is  in  good  condition.  The  grade  of  the  surface  of  the 
bridge  and  approaches  should  be  improved,  as  recommended 
for  Huntington-avenue  bridge. 

West  Chester  Park  Bridge  (over  Providence  Divi- 
sion Old  Colony  Railroad). 

This  is  an  iron  bridge,  and  it  was  built  in  1876. 
It  is  in  good  condition. 

West  Rutlandhsquare  Foot-bridge  (over  Providence 
Division  Old  Colony  Railroad). 

This  is  an  iron  bridge ;  it  was  built  in  1882,  and  is  in 
good  condition. 

It  should  be  painted. 

Winthrop  Bridge  (from  Breed's  Island  to  Winthrop). 

This  is  a  pile  bridge  without  a  draw ;  it  was  originally 
built  in  1839,  was  rebuilt  in  1851,  and  was  extensively  re- 
paired in  1870. 

The  bridge  is  old  and  poor,  but  is  still  in  a  safe  condition. 


Digitized  by  Google 


20 


City  Document  No.  11. 


n.  — BRIDGES  OF  WHICH  BOSTON  SUPPORTS 
THE  PART  WITHIN  ITS  LIMITS- 

*Cambridgeh3teeet  Bridge  (from  Brighton  to 
Cambridge). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw. 
It  was  rebuilt  in  1884. 

The  work  of  widening  the  passageway  for  vessels ,  which 
was  in  progress  under  the  supervision  of  the  City  Engineer 
of  Cambridge  at  the  date  of  the  last  report,  has  been  com- 
pleted. 

The  division  of  the  cost  between  the  two  cities  has  not  yet 
been  finally  adjusted,  but  the  total  cost  will  fall  within  the 
appropriation  of  $15,400  made  by  the  city  of  Boston  for  the 
four  bridges  over  the  Charles  river;  namely,  Cambridge 
street,  Western  avenue  to  Cambridge,  North  Harvard  street, 
and  Essex  street. 

The  draw-pier  has  been  lengthened  slightly  and  planked. 

The  bridge  is  in  good  condition. 

Central-avenue  Bridge  (over  Neponset  River,  Dor- 
ohester  Lower  Mills). 

This  is  an  iron  bridge,  and  was  built  in  1876. 
It  is  in  good  condition. 

•Chelsea  Broxs^e,  North  (from  Mtstio-rtver  Corpora- 
tion Wharf  to  Chelsea). 

The  original  structure  was  built  in  1802-3 ;  the  present 
structure  was  built  in  1880,  except  the  draw,  which  was 
built  in  1873. 

Apparatus  has  been  provided  for  moving  the  draw  by 
steam.  The  fixed  part  of  the  bridge  is  in  fair  condition. 
The  arrangements  for  draining  the  gravel  under  the  paving 
do  not  work  well,  and  water  continues  to  drip  over  the 
outer  stringers  for  a  long  time  after  rain.  The  draw  and 
draw  foundation  are  in  poor  condition. 

The  cluster  of  piles  under  the  draw  pivot  should  be 
spliced,  and  there  is  much  rotten  wood  in  the  draw.  It 
should  be  partially  stripped  and  the  defective  parts  re- 
moved. 

♦Essex-street  Bridge  (from  Brighton  to  Cambridge). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw, 
and  was  originally  built  in  1850. 
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The  work  of  widening  the  waterway  has  been  completed, 
and  the  draw  is  in  good  condition,  except  that  it  needs  re- 
planking  ;  a  new  sidewalk  has  been  bailt. 

The  bridge  as  a  whole  is  old  and  poor  and  should  be 
rebuilt,  as  a  natural  consequence  of  the  widening  of  Common- 
wealth avenue,  so  as  to  cross  the  Grand  Junction  Railroad 
above  grade.    (See  page  38.) 

♦Gbancte  Bridge  (ebom  Wabd  24  to  Milton). 

This  bridge  was  originally  built  in  1837.  It  is  a  wooden 
pile  bridge  with  a  wooden  leaf  draw. 

The  draw-piers  are  not  well  placed  with  reference  to  the 
course  of  the  river  and  the  direction  of  the  current,  conse- 
quently great  diflSculty  is  found  in  passing  vessels  through 
there,  and  travel  over  the  bridge  is  delayed  by  the  long  time 
required  to  pass  vessels  of  large  size. 

LONGWOOD-AVENUE  BbIDGE  (FBOM  WaBD  22  TO 

Broobxine). 

The  present  structure  was  built  in  1877.  This  is  a  wooden 
bridge  on  wooden  posts  set  in  the  ground. 

The  posts  which  carry  the  bridge  are  decaying  near  the 
surface  of  the  ground.  They  should  be  put  in  order ;  other- 
wise the  bridge  is  in  good  condition. 

Mattapan  Bridge  (pbom  Ward  24  to  Melton). 

This  is  an  old  iron  bridge  ;  it  is  in  a  dangerous  condition. 
It  should  be  replaced  by  a  stone  bridge. 

Milton  Bridge  (from  Ward  24  to  Melton). 

The  original  structure  is  very  old;  it  was  widened  in 
1871-72.  The  older  part  of  this  bridge  was  built  of  stone, 
and  the  widening  is  an  iron  structure  on  stone  columns. 
The  floor  of  this  bridge  has  been  repaired  and  the  fences 
painted.    It  is  in  fair  condition. 

♦Neponset  Bridge  (prom  Ward  24  to  Quinoy). 

The  original  structure  was  built  in  1802;  the  present 
structure  in  1877. 

The  lower  pier  has  been  planked  and  a  new  sidewalk 
built.  The  bridge  is  in  fair  condition.  The  ironwork 
should  be  painted. 
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*NoBTH  Beacon-street  Bridge  (from  Brighton  to 
Watertown). 

This  is  a  wooden  pile  bridge  with  a  wooden  leaf  draw. 
The  original  structure  was  built  in  1822,  and  the  present 
structure  in  1884.    It  is  in  fair  condition. 

Estimates  have  been  made  for  rebuilding  and  widening 
the  waterways  of  the  bridge,  and  the  next  lower  one  on  the 
river,  namely.  Western  avenue  to  Watertown,  the  expense 
to  be  divided  between  Boston  and  Watertown. 


•North  Harvard-street  Bridge  (from  Brighton  to 
Cambridge). 

This  bridge  was  originally  built  in  1662,  and  was  rebuilt 
in  1879. 

The  work  of  widening  the  waterway  to  36  feet  has  been 
completed,  and  a  new  shelter  for  the  draw-tender  built. 
The  abutment  is  in  poor  condition.    (See  page  38.) 

Spring-street  Bridge  (from  Ward  23  to  Dedham). 

This  is  a  stone  bridge,  and  it  is  in  good  condition,  except 
that  the  rail  on  the  bridge  is  too  low. 

♦Western-avenue  Bridge  (from  Brighton  to 
Cambridge). 

The  original  structure  was  built  in  1824;  the  present 
structure  was  built  in  1879-80.  The  waterway  has  been 
widened  to  36  feet  under  the  supervision  of  the  City  Engi- 
neer of  Cambridge.  The  pier  needs  planking.  The  draw 
should  be  adjusted  and  made  to  run  easier  than  at  present. 

•Western-avenue  Bridge  (from  Brighton  to 
Watertown), 

This  is  a  wooden  pile  bridge.  It  was  built  in  1824,  the 
present  draw  was  built  in  1883,  and  the  abutment  was  re- 
built in  1886.  It  is  in  good  condition.  As  before  stated 
under  head  of  "North  Beacon  Street  bridge," estimates  have 
been  made  for  rebuilding  the  bridge  and  widening  the  pas- 
sageway for  vessels. 
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m.— BRIDGES  OF  WHICH  BOSTON  PAYS  A  PART 
OF  THE  COST  OF  MAINTENANCE. 

Albany-stbbbt  Bridoe  (over  Boston  &  Albany 
Railroad). 

The  origiDal  structure  was  built  in  1856-57 ;  was  rebuilt 
in  1867-68,  and  again  in  1886-87. 
It  is  in  good  condition. 

*Canal  Bridge  (from  Boston  to  Cambbidge). 

*Pbison-point  Bridge  (from  Charlestown  to 
Cambbidge. 

♦West  Boston  Bbidgb  (fbom  Boston  to  Cambbidge.) 

These  bridges  are  in  the  care  of  two  commissioners,  ap- 
pointed, one  from  Boston  and  one  from  Cambridge,  and  the 
expense  of  maintenance  is  borne  equally  by  each  city. 
The  commissioner  for  the  city  of  Boston  is  the  Superintend- 
ent of  Streets. 

West  Boston  Bbidge. 

This  is  a  wooden  pile  bridge  with  an  iron  turn-table  draw. 
The  bridge  was  originally  built  in  1792-93,  was  rebuilt  in 
1854,  and  repaired  in  1871.    The  draw  was  rebuilt  in  1875. 

The  repairs  of  the  westerly  bulkhead,  sidewalk,  and  adja- 
cent roadway,  recommended  as  necessary  in  the  last  report, 
have  been  made. 

Substantially  the  same  plan  was  adopted  as  that  used  in 
repairing  the  opposite  side  of  the  bridge  in  1886.  The 
bridge  has  been  relieved  of  a  large  and  useless  weight  of 
gravel  and  mud,  all  decayed  timber  has  been  removed,  a 
new  sidewalk  of  hard-pine  timber  and  kyanized  spruce  plank 
has  been  built,  and  upon  it  a  brick  sidewalk,  laid  in  sand, 
was  laid.  The  old  edgestones  have  been  reset,  the  road- 
way plank,  wherever  uncovered,  has  been  protected  by 
a  layer  of  salt  mud,  and  the  roadway  between  the  curbstone 
and  street-railroad  track  has  been  repaired,  using  the  old 
paving-blocks. 

The  part  of  the  bridge  repaired  as  above  described  in- 
cludes all  the  up-stream  sidewalk  between  the  draw  and  the 
Cambridge  abutment,  and  about  one  hundred  feet  in  length 
on  the  same  side  of  the  bridge  next  the  Boston  abutment. 

Bids  were  advertised  for  and  the  contract  was  awarded  to 
Josiah  Shaw,  the  lowest  bidder. 
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Total  cost,  $10,520.50,  of  which  city  of  Boston  paid  one- 
half. 

A  new  boiler  for  the  engine  turning  the  draw  has  been 
provided,  and  the  turning  apparatus  put  in  good  order. 
The  up-stream  end  of  the  draw-pier  is  in  bad  condition,  and 
will  require  to  be  repaired  and  strengthened.  The  plank 
sides  of  the  waterway  are  in  bad  condition,  and  require 
immediate  attention. 

The  paving  of  the  roadway  and  sidewalks  from  the  draw 
to  the  Boston  end,  and  the  bulkheads  next  the  Charles-river 
embankment,  should  be  repaired.  With  the  exceptions  above 
noted  the  bridge  is  in  as  good  condition  as  it  is  practicable 
to  put  so  old  and  narrow  a  structure.  The  need  of  a  new 
and  wider  bridge  becomes  more  apparent  year  by  year. 

Canal,  or  Craiqie's  Bridge. 

This  is  a  wooden  pile  bridge,  with  a  wooden  turn-table 
draw.  The  bridge  was  originally  built  in  1808,  was  rebuilt 
in  1852,  and  again  rebuilt  and  widened  in  1874.  Some  of  the 
piles  in  this  bridge  date  from  1808. 

The  foundation  to  the  engine-house  on  the  draw-pier  has 
been  put  in  good  condition.  A  portion  of  the  roadway 
paving  was  relaid  last  year ;  the  remaining  surface  should  be 
repaired. 

The  fender  on  the  up-stream  side  is  in  bad  condition.  The 
hard  bottom  prevents  the  driving  of  piles  in  the  usual  man- 
ner, and  a  diffei*ent  plan  must  be  adopted  to  protect  the 
bridge  fit)m  vessels.  The  sides  of  the  waterway  need  new 
planking. 

The  wooden  draw  shows  signs  of  age,  and  the  piling  under 
the  Boston  end  will  soon  require  attention.  The  bridge  as  a 
whole  is  in  fairly  good  and  safe  condition. 

Prison-point  Bridoe. 

This  bridge  was  originally  built  in  1833,  and  the  present 
structure  was  built  in  1876-77.  It  is  a  wooden  pile  bridge, 
with  an  iron  leaf  draw. 

The  draw-pier  has  been  replanked,  and  necessary  repairs 
made  to  the  roadway  and  machinery  for  moving  the  draw. 

DORCHESTER-STREET  BrIDOE  (OVER  OlD  CoLONT 

Railroad). 

This  is  an  iron  bridge ;  it  was  built  in  1869. 
This  bridge  is  principally  supported  by  the  Old  Colony 
Railroad.    No  repairs  have  been  made  upon  it.    In  last 


Digitized  by  Google 


Enoineebino  Department. 


25 


year's  report  the  following  statement  was  made:  "The 
bridge  has  not  been  stripped  and  painted  for  ten  years.  It  is 
known  to  be  in  bad  condition,  just  how  bad  cannot  be  ascer- 
tained without  removing  all  the  woodwork.  It  should  be 
thoroughly  overhauled  in  the  spring."  Nothing  has  yet  been 
done. 

♦Habvabd  Bridge  (from  Boston  to  Cambridge). 

This  bridge  is  practically  completed,  and  was  opened  for 
travel  Sept.  1,  1891.  It  is  still  in  the  bands  of  the  commis- 
sion by  which  it  was  built. 

The  bridge  is  built  across  the  Charles  river,  and  connects 
West  Chester  park,  in  Boston,  with  Front  street,  in  Cam- 
bridge. 

The  length  of  the  bridge  between  centres  of  bearings  on 
abutments  is  2,164  ft.  9  in. ;  the  distance  between  harbor 
lines,  measured  at  centre  line  of  bridge,  being  2,159  ft.  4| 
in. 

The  bridge  is  a  deck  bridge,  its  width,  excepting  at  and 
near  draw,  being  69  ft.  4  in.  measured  between  centre  of 
railings.  This  width  is  divided  into  one  roadway  51  ft.  wide, 
and  two  sidewalks  each  9  ft.  2  in.  wide. 

The  draw  is  48  fl.  4  in.  wide  between  centres  of  railings, 
the  width  of  roadway  being  34  ft.  6  in.  and  the  width  of  each 
sidewalk  6  ft.  11  in.  The  elevations  of  roadway  curb  on 
bridge,  above  Boston  city  base,  are  21  ft.  at  abutments,  and 
increase  to  29.5  ft.  at  piers  6  and  17,  the  bridge  being  level 
between  these  two  piers. 

The  requirements  to  be  fulfilled  in  the  design  of  the  bridge 
were  such  that  only  spans  of  moderate  length  could  be  used, 
and  as  built,  the  bridge  is  composed  of  fixed  an^  suspended 
spans,  generally  75  ft.  2^  in.  long,  with  piers  averaging  90 
ft.  3  in.  between  centre. 

The  bed  of  the  river  at  the  bridge  is  generally  composed 
of  a  deposit  of  mud  and  other  soft  material,  overlying  clay 
of  varying  consistency,  excepting  near  the  ends  of  the  bridge, 
where  gravel  is  found. 

The  substructure  consists  of  two  masonry  abutments, 
twenty-three  masonry  piers,  and  one  pile  foundation  and 
fender-pier  for  draw-span. 

The  foundations  for  the  abutments  and  masonry  piers 
were  built  on  the  same  general  plan.  The  bottom  of  the 
river  was  excavated  by  dredging  to  such  depths  and  over 
such  areas,  at  and  about  the  proposed  foundations,  as  was 
thought  expedient,  in  the  case  of  the  abutment  foundations 
the  dredging  being  carried  to  4  feet  below  city  base,  and  to 
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depths  varying  from  3  ft.  to  15  ft.  for  the  pier  foundations, 
the  depths  being  determined  by  the  amount  of  soft  material 
at  the  pier. 

The  Boston  abutment,  and  all  piers,  excepting  Nos.  21, 
22,  and  23,  rest  on  piles.  These  piles  are  sound  and 
straight  spruce  piles,  not  less  than  6  in.  diameter  at  the 
point,  and  of  such  size  at  the  butt  that,  when  cut  off  at 
grade,  one- half  of  them  were  10  in.  diameter,  and  the  bal- 
ance not  less  than  9  in.  diameter.  AH  measurements  of 
piles  were  taken  under  the  bark.  The  piles  under  the 
abutment  were  driven  vertically,  but  under  the  piers  the 
outside  rows  were  driven  with  an  inclination  of  otie  horizon- 
tal to  twenty  vertical. 

All  piles  were  cut  off  at  a  point  about  2  ft.  below  city 
base,  a  slight  variation  in  the  levels  of  the  tops  of  the  piles 
being  allowed.  After  the  piles  were  driven  a  sheet-pile 
curbing  was  constructed  about  the  space  to  be  occupied  by 
the  foundation,  the  curbing  being  built  with  its  top  at  grade 
6  ft.  above  city  base,  or  at  about  half-way  between  average 
high  and  low  tide. 

The  purpose  of  this  curbing  was  to  form  an  inexpensive 
coffer-dam  for  "half-tide"  work,  in  constructing  the  con- 
crete base  and  stonework,  and  also  when  partially  removed 
by  cutting  off  at  grade  .83  ft.,  to  retain  the  material  under 
and  about  the  piles  and  to  protect  the  concrete  base. 

The  space  enclosed  by  the  sheet-pile  curbing  was  filled 
with  concrete  to  grade  0,  the  concrete  below  grade  1  below 
city  base  being  deposited  around  and  on  top  of  the  piles 
through  large  sheet-iron  pipes.  No  dumping  of  concrete 
into  the  water  was  allowed. 

The  concrete  so  deposited  formed  a  water-tight  bottom  to 
the  curbing  or  coffer-dam,  and  the  balance,  or  upper  foot  in 
thickness,  of  the  concrete  was  carefully  deposited  in  place 
and  levelled  while  the  coffer-dam  was  free  from  water. 

The  concrete  was  made  of  one  part  of  Portland  cement, 
two  parts  of  sand,  and  five  parts  of  broken  stone  or  pebbles 
from  \  in.  to  2i  in.  in  their  greatest  diameter ;  all  parts  by 
measure. 

The  concrete  foundations  of  the  Cambridge  abutment,  and 
of  piers  21,  22,  and  23,  rest  directly  upon  the  gravel  bottom. 
The  abutment  masonry  is  of  granite  laid  in  American  cement 
mortar,  made  of  one  part  of  cement  and  two  parts  of  sand. 
The  stones  in  the  faces  of  the  abutments  are  large  rect- 
angular blocks,  laid  in  six  courses,  varying  from  21  in.  to 
24  in.  in  thickness,  the  stones  in  each  course  being  of  equal 
rise.  The  stones  are  laid  with  1-in.  horizontal  and  vertical 
face  joints.    About  one-fifth  of  the  face  area  of  the  wall  is 


Digitized  by  Google 


Digitized  by  Google 


Digitized  by  Google 


Engineebino  Department. 


27 


composed  of  headers  not  less  than  five  feet  in  depth.  Face 
stones  are  qurrry-faced,  full  and  pitched  to  line,  without 
drill  ot  dog  holes,  and  with  no  projections  of  more  than  3 
in.,  and  no  hollow  faces.  Backing  is  of  large  rubble-stones 
well  bonded  to  face-stones. 

Bridge-seat  courses  are  rough-hammered  on  top  and  laid 
with  I -in.  vertical  joints  and  1-in.  horizontal  or  bed  joints. 
Front  of  course  is  quaiTy-faced,  pitched  to  line.  Parapet- 
courses  are  rough-hammered  on  all  exposed  surfaces,  and 
laid  with  |-in.  joints  throughout. 

All  face  joints  in  the  abutments  are  pointed  with  Portland 
cement  mortar  for  a  depth  of  2^  in. 

The  pier  masonry  is  of  granite  laid  in  Portland  cement 
mortar,  made  of  one  pail  of  cemeut  and  two  parts  of  sand. 

The  thickness  of  the  piers,  at  bottom,  is  6  ft.  9  in.,  and  at 
top  4  ft.  0  in.  to  4  ft.  6  in.,  according  to  height  of  pier. 
The  lower,  or  foundation,  course  is  made  of  headers  extend- 
ing the  entire  thickness  of  the  pier.  The  beds  of  this  course 
are  dressed  to  lay  not  more  than  1-in.  joints,  the  builds 
dressed  to  lay  |-in.  joints,  and  the  vertical  joiuts  dressed  for 
|-in.  joints,  for  one  foot  from  faces  of  piers,  the  balance  of 
vertical  joints  being  from  1  in.  to  IJ  in.  wide.  The  end 
stones  of  the  foundation-course  are  of  special  shape. 

The  rise  of  courses  in  the  piers,  between  the  concrete 
foundation  and  the  coping-course,  is  as  follows :  For  piers  4 
and  19,  2  ft.  3  in. ;  for  all  other  piers  the  lower  two  courses 
are  2  ft.  3  in.,  and  the  remaining  courses  2  ft.  0  in.  The 
courses  above  the  bottom  or  header  course  are  of  ashler 
masonry,  laid  in  "  Flemish  bond,'*  with  special  stones  and 
bond  at  the  ends  of  the  piers. 

The  stretchers  are  not  less  than  6  ft.  long,  excepting  at 
ends  of  piers,  and  are  not  less  than  23  in.  wide  where  the 
piers  are  4  ft.  thick,  and  not  less  than  2  ft.  wide  where  the 
thickness  of  the  piers  exceed  4  ft.,  the  face  batter  being 
included  in  these  widths.  The  end  vertical  joints  for  a  dis- 
tance of  one  foot  from  face  of  pier,  and  the  beds  and  builds, 
are  dressed  to  lay  |-in.  joints ;  the  back  is  quarry-split. 
The  headers  extend  through  the  pier  and  are  not  less  than 

2  ft.  wide,  and  have  beds,  builds,  and  one  foot  of  vertical 
joints,  from  face  of  pier,  dressed  for  |-in.  joints.  Pier  faces 
of  stones  are  quarry-faced,  with  no  projections  of  more  than 

3  in.,  and  no  hollow  faces ;  they  are  pitched  to  line  and  bat- 
ter required.    The  pointed  ends  of  piers  are  cut  with  a 

chisel  draft  on  each  side  of  pier. 
The  spaces  between  the  stones  of  the  stretcher-courses 
are  filled  with  concrete  of  the  same  kind  as  used  in  the 
foundation.    The  coping-course  is  2  ft.  thick,  and  is  from 
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4  ft.  9  in.  to  5  ft.  3  in.  wide,  according  to  width  of  pier. 
The  stones  of  these  courses  are  dressed  for  |-in.  bed  and 
vertical  joints,  and  are  rough-hammered  full  to  line  on  top. 
Faces  are  quarry-faced,  pitched  to  line,  and  show  no  drill  or 
dog  holes. 

End  stones  are  dowelled  to  stones  below  with  l^in.  iron 
dowels  set  in  neat  cement  mortar.  The  pointed  end  of  this 
course  has  Ih-in.  chisel  draft  each  side  of  point.  Stone 
blocks  3  ft.  6  m.  by  4  ft.  6  in.  and  17^  in.  to  24f  in.  thick 
are  set  on  the  piers  to  take  shoes  of  bridge  girders.  They 
are  dowelled  to  coping-course  with  l^in.  diameter  iron 
dowels  set  in  Portland  cement. 

The  general  details  of  piers  are  shown  in  the  "  Section 
of  Pier  9,"  on  accompanying  plate. 

The  curbing  is  shown  as  cut  off  after  the  pier  was  com- 
pleted, the  dotted  portion  extending  to  grade  6  ft.  above 
city  base,  being  that  used  as  a  coffer-dam  for  half-tide  work. 
The  coffer-dam  served  the  purpose  for  which  they  were  in- 
tended, that  of  facilitating  the  depositing  and  levelling  of 
the  upper  portion  of  the  concrete  foundation,  and  allowing 
the  stonework  to  be  laid  out  of  water. 

On  many  of  the  piers  the  entire  foundation-course  was 
laid  while  the  curbing  was  free  from  water  between  half  ebb 
and  half  flood  tide. 

The  foundation-piles  shown  are  those  at  the  middle  of  the 
pier.  The  number  of  piles  in  a  pier  were  112,  excepting 
for  piers  11  and  12,  where  they  were  increased  in  number  to 
140. 

The  width  of  the  concrete  foundations  of  piers  11  and  12 
was  increased  to  15  feet. 

The  foundation  of  draw  is  made  of  oak  piles  capped  with 
hard-pine  timber.  The  timbers  supporting  bottom  track  of 
draw  are  18  in.  by  18  in.,  laid  in  two  courses  upon  radial 
timbers  18  in.  by  18  in.,  resting  on  capping  of  piles. 

The  draw-pier  is  56  ft.  wide  and  356  ft.  long,  and  is  made 
of  oak  piles,  capped  and  planked.  The  caps  are  hard-pine 
and  the  planking  is  3-in.  kyanized  spruce.  The  faces  of  the 
pier  are  planked  with  4-in.  hard-pine,  laid  vertically,  and 
fastened  with  l^-in.  oak  treenails. 

Oak  pile  fenders,  planked  in  same  manner  as  faces  of 
draw-pier,  are  built  on  channel  sides  of  piers  11  and  12. 
The  width  of  channels  or  waterways  at  draw  is  36  ft.  plus. 

The  superstructure  consists  of  23  fixed  spans  and  one 
swing  draw-span.  It  is  of  the  cantilever  type,  the  general 
spans  being  alternately  75  ft.  2^  in.  and  105  ft.  3^  in. 
between  centres  of  piers.  The  snorter  spans  are  provided 
with  cantilevers  15  ft.  ^  in.  long  projecting  beyond  each 
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pier.  From  these  cantilevers  a  span  75  ft,  2 J  in.  long  is 
suspended,  forming,  with  the  cantilevers,  the  longer  span  of 
105  ft.  3^  in.  The  end  spans  and  those  next  to  draw  are 
modifications  of  this  system.  The  main  girders  are  plate 
girders,  and  are  in  four  lines,  17  ft.  4  in.  on  centres.  They 
are  generally  8  ft.  deep  over  piers  and  5  ft.  deep  at  mid 
span,  the  depth  being  measured  from  out  to  out  of  flange 
angle-irons.  The  general  panel  length  is  15  ft.  |  in.  The 
girders  set  upon  fixed  and  roller  shoes  on  the  piers,  connec- 
tion between  girders  and  shoes  being  made  by  pins.  The 
suspended  girders  are  attached  to  cantilevers  by  means  of 
pin  and  link  connections,  which,  with  the  rollers  on  the  piers, 
provide  foi:  expansion  and  contraction. 

The  floor-beams  and  sidewalk-brackets  are  plate  girders, 
riveted  to  the  main  girders.  The  lateral  bracing  systems 
are  made  of  rods  with  loop-eyes  and  sleeve-nuts,  and  struts 
of  built  section  where  necessary.  The  sway  bracing  is  of 
adjustable  rods  or  riveted  angle-braces. 

The  fixed  spans  of  the  bri<^e  were  erected  without  false 
works.  Two  main  girders  of  each  span,  together  with  the 
floor-beams  coming  between  them,  were  riveted  together,  on 
shore,  and  transported  to  position  on  a  scow.  By  taking 
advantage  of  the  tide,  and  by  arrangements  for  increasing 
or  diminishing  the  draught  of  the  scow,  the  span  was 
easily  placed  upon  the  pier  or  hung  in  position  between 
the  cantilevers.  The  draw  span-girders  are  plate  girders, 
two  in  number,  8  ft.  deep  over  turn-table,  4  ft.  deep  at  ends, 
and  143  ft.  8  in.  long  over  all.  The  main  girders  are 
placed  35  ft.  apart  on  centres.  Floor-beams  and  sidewalk- 
brackets  are  plate  girders. 

The  main  girders  are  connected  to  two  heavy  cross  girders 
6  ft.  deep,  which  rest  upon  the  drum  of  the  turn-table.  The 
turn-table  drum  is  of  wrought  iron,  33  ft.  in  diameter  and  2 
ft.  6  in.  deep,  fitted  with  a  planed  cast-iron  track.  Wheels 
are  cast  iron,  21  in.  in  diameter,  with  turned  treads  7^  in. 
wide.    Bottom  track  is  of  cast  iron,  planed  on  both  sides. 

Roadway  and  sidewalk  stringers  are  hard-pine,  notched  to 
floor-beams  and  sidewalk-brackets,  to  give  required  grade 
and  pitch  to  sidewalks  and  roadway. 

The  under  course  of  roadway  plank  on  fixed  spans  is  4-in. 
thick  kyanized  spruce,  and  the  upper  course  2-in.  thick 
spruce,  excepting  between  the  street-car  tracks  where  it  is 
3  in.  thick.  The  roadway  is  provided  with  iron  scuppers 
for  draining  it.  Sidewalk  plank  on  fixed  spans  is  2\ in.  thick 
kyanized  spruce. 

The  wearing  surface  of  the  walks  is  made  of  asphalt,  laid 
in  the  following  manner :  The  plank  having  been  covered 
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with  heavy  sheathing  paper,  a  layer  of  gravel  and  pebbles, 
or  small  stone  screenings,  mixed  with  coal-tar  pitch,  was 
laid,  this  layer  being  approximately  I  in.  thick ;  on  this  a 
base  layer  of  asphalt  |  in.  thick  was  placed.  Barber  Trinidad 
asphalt  being  used  on  one-half  of  the  work  and  Limmer 
asphalt  mastic  being  used  on  the  other  half. 

The  inner  edges  of  the  sidewalk  are  fitted  with  an  angle- 
iron  guard,  and  the  outer  edges  are  provided  with  a  white- 
pine  facia  and  galvanized-iron  edging.  The  flooring  for  the 
draw-spans  is  the  same  as  that  for  the  fixed  spans,  excepting 
that  the  sidewalk  is  covered  with  2-in.  thick  white-pine  plank. 

The  railing  posts  are  cast  iron  and  are  connected  to  special 
castings  fastened  to  ends  of  sidewalk-brackets.  Every  other 
post  extends  above  the  hand-rail  and  carries  a  globe  for  a 
light.  The  upper  or  hand-rail  of  the  railing  is  made  of  a 
3^-in.  diameter  boiler-tube  and  a  l|-in.  channel-iron;  the 
lower  rail  is  made  of  a  2^-in.  channel-iron,  and  the  inter- 
mediate rail  of  1|  in.  X  |  in.  bar  iron.  The  vertical  rods 
are  |  in.  diameter. 

One-half  of  the  lamp-ppsts  on  the  fixed  spans,  and  all  of  those 
on  the  draw,  are  provided  with  incandescent  electric  lights ; 
the  balance  of  the  lamp-posts  being  fitted  with  gas-lights. 

The  power  for  operating  the  draw  is  obtained  from  a  10- 
horse  power  Thomson-Houston  electric-motor  placed  under 
the  roadway  and  connected  to  gearing  which  can  also  be 
operated  by  hand-power.  The  draw  is  also  provided  with  a 
friction-brake  for  controlling  its  motion  during  opening  and 
landing.  The  motor  and  brake  are  operated  from  a  point  on 
the  sidewalk  of  the  draw. 

Table  ihowxng  ike  Number  of  times  the  Draw  vku  opened^  and  ike  Number 
of  Vessels  which  passed  through  Harvard  Bridge* 


lS9t. 


No.  of 
Veaseto. 


January  .. 
February  . 
March  . . . . 

April  

May  

June  

July  

August.... 
September 
October  .. 
November. 
December 

Totals 


11 
100 
110 
269 
880 
881 
862 
258 
258 
189 
285 
203 


2,751 
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IV.— BRIDGES  SUPPORTED  BY  RAILROADS. 

Washington- street  bridge,  over  the  Boston  &  Albany 
Railroad,  has  been  partially  rebuilt.  A  new  roadway  has 
been  provided,  and  the  old  roadway  girders  are  only  used 
to  carry  the  sidewalk. 

Savin  Hill  avenue  bridge  has  not  yet  been  rebuilt,  but  an 
appropriation  has  been  made  by  the  city  for  paying  the  part  of 
the  cost  of  doing  so  on  account  of  a  widening  of  the  street. 

The  extension  of  the  electric  car  service  of  the  West  End 
Street  Railway  Co.  has  raised  questions  concerning  the 
strength  of  many  highway  bridges  maintained  by  railroad 
corporations  and  of  the  libability  of  the  city,  if  any.  Conse- 
quently the  Corporation  Counsel  was  requested  by  the  City 
Council  to  advise  it,  and  he  rendered  the  following  opinion, 
which  is  also  printed  in  the  City  Council  Minutes  for  1891, 
page  1157 : 

CriT  OP  Boston, 
Office  of  the  Corporation  Counsel,  Nov.  21, 1891. 

2b  the  Honorable  the  Board  of  Aldermen: 

Gentlemrn  :  I  am  requested  to  give  mv  opinioD  as  to  the  powers  of 
the  Board  of  Aldermen  as  Surveyors  of  Highways,  or  County  Com- 
missiouers,  in  regard  to  the  matters  referred  to  in  a  letter  of  William 
Jackson,  City  Engineer,  dated  Nor.  16,  1891.  From  reading  this  letter, 
and  the  proceeding  of  the  Board  on  its  receipt,  I  suppose  that  your 
honorable  body  wish  my  opinion  as  to  whether  the  New  York  &  New 
England  Railroad  Company  can  be  compelled  by  the  Board  of  Alder- 
men to  strengthen  its  bridge  on  Broadway  so  as  to  allow  electric  cars  to 
be  run  over  it  with  safety.  I  am  informed  that  the  bridge  referred  to 
is  one  which  by  law  the  New  York  &  New  England  Railroad  Company 
is  bound  to  keep  in  repair,  and  that  the  bridge  is  in  good  repair,  and 
strong  enough  to  sustain  a  weight  of  twelve  or  fourteen  tons,  but  not 
strong  enough  to  sustain  the  weight  of  one  of  the  lon^  electric  cars  now 
used  by  the  West  End  Railroad  Company,  together  with  the  number  of 
passengers  that  are  often  carried  on  such  cars. 

The;  theory  concerning  highways  seems  to  be  that  they  are  the 
property  of  the  people  oAhe  Commonwealth,  and  are  under  the  control 
of  the  Legislature,  except  where  the  Legislature  has  delegated  authority 
to  some  municipality  or  public  body.  By  law  cities  and  towns  are 
obliged  to  keep  the  highways  within  their  limits  reasonably  safe  and 
conyenient,  except  where  other  provision  is  made. 

In  this  case  other  provision  has  been  made  by  the  Legislature,  and  the 
city  of  Boston  and  your  Board  have  no  power  in  the  matter.  In  the 
language  of  the  Supreme  Court  in  Rouse  v.  Someryille,  130  Mass.,  363, 
"  By  law  this  bridge  and  approaches  are  to  be  made  and  kept  in  repair 
by  the  railroad  corporation.  As  a  matter  of  law  and  of  right  the  city 
can  in  no  mode  interfere  with  the  construction  and  repair  of  sucn 
approaches  otherwise  than  an  individual  might.**  If  the  New  York  & 
New  England  Railroad  Company  does  not  keep  its  bridge  in  repair,  an 
information  lies  in  favor  of  the  Attorney-General  of  the  Commonwealth 
for  its  neglect  so  to  do,  and  it  is  also  liable  to  any  traveller  who  is  in- 
iured  by  reason  of  any  defect  in  such  bridge.  But  as  the  Legis- 
lature has  proyided  that  neither  towns,  cities,  nor  other  persons  bound 
by  law  to  repair  ways  shall  be  liable  for  damages  to  any  person  whose 
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carriage  and  the  load  thereon  exceed  the  weight  of  six  tons,  I  do  not 
think  me  New  York  &  New  England  Railroad  Company  can  be  com- 
pelled by  any  process  of  law  to  strengthen  its  bridge  so  as  to  bear  the 
weight  of  vehicles  which,  with  their  loads,  sometimes  weigh  nearly 
twenty  tons.  If  a  part  of  the  highway  is  strong  enough  to  sustain  the 
weight  of  a  vehicle  weighing  more  than  twice  the  weight  limited  by  the 
statutes,  I  have  no  doubt  that  it  is  reasonably  safe  and  convenient  in 
the  meaning  of  the  statute.  If  jour  honorable  body  is  informed,  or  has 
reason  to  believe,  that  any  portion  of  a  highway  is  not  strongenough  to 
support  the  weight  of  the  electric  cars  in  use  by  the  West  End  ^ad, 
and  is  strong  enough  to  fulfil  the  statute  requirements,  vour  Board 
ou^ht  not  to  permit  the  use  of  such  heavy  cars  upon  such  highway 
until  the  street-railway  companv  has  so  strengthened  such  portion  of 
the  highway  as  to  make  it  possible  to  operate  such  cars  without  danger 
to  life. 

Respectfully  submitted, 

(Signed)   Thoicas  M.  Babson, 

Corporation  Counsel. 

The  bridges  over  the  New  York  &  New  England  Railroad, 
on  Norfolk  street,  referred  to  in  last  year's  report,  have  been 
slightly  repaired.    They  are  poor  bridges. 

The  other  bridges  in  the  list  of  bridges  supported  are 
strong  enough  for  ordinary  travel,  and  require  no  special 
mention. 

MISCELLANEOUS   WORK   AND  CONSTRUCTION 

IN  1891. 

Benningtonhstreet  Culvert. 
See  page  90. 

Berkeley-street   Bridge   (over   Boston  &  Albant 

Railroad)  . 

See  page  90. 

Curbing  for  Public  Squares  in  East  Boston. 

At  the  request  of  the  Superintendent  of  Public  Grounds, 
plans  and  specifications  were  prepared  for  granite  curbings 
around  Belmont,  Central,  and  Maverick  squares.  East 
Boston. 

The  curbing  at  Belmont  square  was  furnished  by  J.  Har- 
rington &  Son,  Somerville,  at  a  cost  of  $2,998 ;  that  at  Cen- 
tral square  by  Austin  Ford,  Cambridge,  at  a  cost  of  $3,165, 
and  that  at  Maverick  square  by  B.  F.  Nay  &  Co.,  at  a  cost 
of  $1,533.20. 

Chelsea-Bridge  Steam  Power. 
See  page  91. 
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Chelsea  Bridge  (North)  Fender-guard. 
See  page  91. 

Cornwall-street  Bridge. 

See  page  91. 

East  Boston  Bridge. 

In  compliance  with  the  following  order  of  the  City  Coun- 
cil, approved  by  the  Mayor,  Sept.  19,  1891, 

"That  the  City  Engineer  communicate  with  citizens  of 
East  Boston,  and,  in  consultation  with  them,  prepare  plans 
for  a  bridge  to  East  Boston,  and  take  such  measures  as  he 
deems  proper  to  assist  the  Board  of  Harbor  and  Land  Com- 
missioners in  their  inquiry  as  to  the  expediency  of  construct- 
ing a  bridge  to  East  Boston,"  a  plan  was  devised  for  a  bridge 
to  East  Boston. 

The  proposed  bridge  was  located  near  the  North  ferry, 
and,  with  its  approaches,  was  about  2,300  feet  long,  the 
channel  at  this  point  being  about  1,450  feet  between  bulk- 
head lines.  The  proposed  bridge  was  an  iron  structure, 
supported  on  piers ;  it  was  80  feet  in  width  with  a  swing 
draw  60  feet  wide,  having  two  drawways,  100  feet  wide,  for 
vessels,  the  vessel  drawways  to  have  a  clear  height  under 
the  draw  of  35  feet  at  mean  high  water.  The  roadway  of 
the  bridge  was  to  be  of  granite-block  pavement,  excepting 
on  the  draw,  where  it  was  to  be  of  wood. 

Federal-street  Bridge. 

As  mentioned  in  the  last  annual  report,  the  rebuilding  of 
every  part  of  this  bridge,  except  the  two  draws,  was  let  to 
Shaw  &  Miller,  by  contract,  dated  July  23, 1890,  for  $67,467. 

The  bridge  was  rebuilt,  one-half  at  a  time,  without  inter- 
ruption to  travel.  The  up-stream  half  of  the  bridge  was 
closed  to  travel  July  29,  1890 ;  opened  to  travel  Feb.  14, 
1891;  the  down-stream  half  was  closed  to  travel  Feb.  16, 
and  opened  Aug.  12,  1891.  The  up-stream  half  was  again 
closed  Aug.  18,  1891,  and  the  whole  bridge  was  opened  to 
travel  Sept.  12,  1891,  and  the  whole  work  on  Shaw  & 
Miller's  contract  was  completed  Oct.  16,  1891. 

The  bridge  is  69  feet  wide  between  fences  and  is  built  of 
hard-pine  lumber  on  an  oak-pile  foundation.  There  are  two 
sidewalks,  each  10  feet  wide,  covered  with  asphalt,  on  a  base 
of  coal-tar  concrete.  The  roadway  is  49  feet  wide,  except 
at  the  draws,  where  it  is  divided  into  two  roadways,  each  21 
feet  in  width. 
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The  roadway  is  covered  with  6-inch  kyanized  spruce 
lumber ;  on  this  is  a  layer  of  fine  coal-tar  concrete,  three 
inches  thick,  heavily  rolled  while  hot ;  above  this  is  a  granite- 
block  paving  laid  in  a  bed  of  sand,  having  the  joints  filled 
with  small  pebbles  and  run  with  hot  paving-cement. 

The  down-stream  pier  has  been  lengthened  58  feet ;  the 
drawway  has  been  widened  from  36  feet  to  41  feet  10  inches, 
and  is  now  planked  with  vertical  planks  extending  2  feet 
below  low  water. 

The  iron  draws  in  the  bridge  are  two  in  number,  and  are 
of  the  retractile  pattern.  The  channel  span  of  each  draw 
are  placed  side  by  side,  the  draws  being  drawn  to  opposite 
sides  of  the  channel  when  opened. 

Each  draw  is  32  feet  9  inches  wide  between  centres  of 
main  girders,  and  carries  a  roadway  21  feet  wide  in  the  clear, 
and  a  sidewalk  10  feet  3  inches  wide  from  curb  to  centre 
of  railing. 

Each  draw  is  composed  of  two  non-continuous  plate  girder 
spans,  one  of  which  spans  the  channel  through  the  bridge,  the 
other,  or  rear  span,  being  supported  on  trucks  running  on 
tracks  built  on  the  draw  foundation. 

When  a  draw  is  closed,  and  in  position  for  travel  over  it, 
the  channel  span  is  supported  at  its  front  end  on  shoe-plates 
on  the  main  bridge,  the  other  end  being  attached  to  and 
supported  by  the  rear  span  by  a  pin  connection.  When  the 
draw  is  in  motion  or  run  off,  the  front  end  of  the  channel 
span  is  supported  by  suspension  rods  passing  over  Samson 
posts  on  rear  span  to  back  end  of  this  span,  proper  counter- 
balances being  provided  where  necessary.  The  counter- 
balance used  on  these  draws  are  cast-iron  boxes  filled  with 
lead. 

The  motive  power  for  the  draws  is  electricity,  in  addition 
to  which  gearing,  etc.,  is  provided  for  operating  them  by 
hand  or  horse  power  in  case  of  accident  to  the  electric  plant. 

Each  draw  is  moved  by  a  20-horse  power  Thomson- 
Houston  motor,  connected  by  shafting  to  a  horizontal  dram 
under  the  draw,  from  which  drum  motion  is  transmitted  to 
the  draw  by  a  wire  rope.  The  general  arrangement  of 
drums,  etc.,  is  similar  to  that  for  the  draws  at  Warren  bridge. 

The  draws  are  operated  and  controlled  by  one  man,  from  a 
small  house  situated  near  the  channel,  on  the  Boston  side. 
Thus  far  the  electric  power  has  worked  satisfactorily. 

The  draws  and  the  machinery  for  operating  them  were 
designed  by  this  department. 

The  contractors  for  the  pile  bridge  were  Shaw  &  Miller, 
of  Boston. 

The  draws  were  built  by  the  Pittsburgh  Bridge  Co.,  and 
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the  machinery  by  the  Whittier  Machine  Co.,  of  Boston,  and 
Miller  &  Shaw,  Cambridge. 

The  electric  plant  was  furnished  by  the  Thomson-Houston 
Motor  Co.,  Boston. 

The  total  expenditure  for  the  work  to  Feb.  1  was 
$99,285.17. 

Fbbdinand-street  Bridge  (over  the  Boston  &  Albany 

Railroad)  . 

In  July,  1890,  this  bridge  was  closed  by  order  of  the 
Mayor,  an  examination  made  by  this  department  having 
shown  that  it  was  unsafe  to  permit  its  further  use.  An 
appropriation  of  $35,000  for  rebuilding  the  bridge  was  made 
by  the  City  Council  and  approved  by  the  Mayor,  Nov.  12, 
1890.  Plans  and  specifications  were  at  once  prepared  and 
the  work  advertised  Dec.  10,  1890. 

The  plan  of  rebuilding  provided  for  filling  solid  the  por- 
tion of  the  street,  north  of  the  railroad  track,  supported  by 
iron  posts,  and  for  building  a  retaining-wall  on  the  westerly 
line  of  the  street,  about  73  feet  long,  to  hold  this  filling  and 
to  supersede  an  old  timber  bulkhead.  The  only  portion 
remaining  to  be  bridged  was  that  over  the  track  of  the 
Boston  &  Albany  Bailroad. 

The  bridge  is  a  single  span  of  two  through-plate  girders, 
79  feet  long,  and  is  40  feet  wide  between  centres  of  railings, 
aflbrding  a  clear  roadway  of  22  feet,  and  two  overhanging 
sidewalks  of  7  feet  6  inches  each.  The  two  main  girders  are 
6  feet  6  inches  deep  at  the  centre,  and  5  feet  6  inches  deep 
at  the  ends,  and  were  designed  so  that  in  case  the  bridge 
should  be  widened  to  50  feet  it  would  be  only  necessary  to 
add  one  new  girder  and  one  set  of  floor-beams,  as  illustrated 
in  last  year's  report.  The  floor-beams  and  sidewalk  brackets 
are  built  iron  beams  and  the  stringers  are  of  hard-pine. 
The  roadway  planking  is  of  spruce,  under  course  4  inches 
thick  and  upper  course  2  inches  thick.  The  sidewalk 
planking  is  2  inches  hard-pine.  The  fences  are  6  feet  high, 
made  of  matched  white-pine  boards.  New  granite  parapets 
were  laid  on  both  abutments,  and  the  copidg  on  the  south- 
east retaining-wall  was  relaid  and  brought  to  the  new  grade 
of  the  street. 

As  it  was  desirable  to  complete  the  work  of  rebuilding  as 
speedily  as  possible,  it  was  deemed  best  to  build  the  retain- 
ing-wall of  concrete.  The  wall  as  built  is  supported  on  a 
spruce  pile  foundation  with  a  cap  of  Portland  cement  con- 
crete, 4  feet  thick  and  varying  in  width  from  13  feet  at  the 
highest  part  of  the  wall  to  11  feet  at  the  low  end.  The 
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body  of  the  wall  is  bailt  of  cement  concrete  made  in  the 
proportions  of  one  part  of  cement,  two  parts  of  sand,  and 
five  parts  of  broken  stones,  deposited  in  layers  of  8  inches 
in  thickness  and  thoroughly  ranmied.  With  the  exception 
of  an  upper  course,  12  inches  thick,  the  cement  used  was 
American  hydraulic  of  approved  brand.  Portland  cement 
was  used  for  the  upper  12-inch  course.  Extending  from  the 
foundation  to  the  coping,  a  brick  facing,  8  inches  thick,  was 
built  in  front  of  the  wall,  laid  solid  in  Portland  cement 
mortar  and  thoroughly  bonded  to  it.  Along  the  entire 
length  of  the  wall  a  granite  coping,  30  inches  wide  and  18 
inches  thick,  was  laid,  and  on  this  was  placed  a  close  board 
fence,  6  feet  high,  supported  by  iron  standards. 

The  contractor  for  the  retaining-wall  and  parapets  was 
R.  D.  Shanahan,  of  Portland,  Me. ;  total  amount  paid, 
$4,869.23.  The  contractor  for  the  superstructure  was  the 
fi.  F.  Hawkins  Iron  Works,  Springfield,  Mass. ;  amount 
paid,  $4,096.45.  The  total  amount  expended  by  this  depart- 
ment from  the  appropriation,  including  engineering  and 
inspection,  was  $9,734.36. 

Ferby  Depabtment. 

The  building  of  a  part  of  the  ferry-slip  at  E^st  Boston, 
North  ferry,  by  J.  N.  Hayes  &  Co.,  mentioned  in  the  last 
annual  report,  was  completed  Feb.  14,  1891,  and  the  cost  of 
the  contract  work  was  $7,480. 

An  interesting  feature  of  this  work  was  the  successful 
driving  of  twenty-five  very  large  oak  piles,  with  the  small 
end  upward,  reversing  the  usual  method.  The  work  of 
driving  these  piles  was  done  without  difficulty.  As  these 
piles  are  not  required  to  sustain  weight,  but  to  resist  sidewise 
thrusts  and  blows,  applied  from  twenty  to  thirty  feet  above 
hard  bottom,  they  are  found  to  be  much  more  efficient  than 
if  driven  in  the  usual  way. 

Estimates,  detailed  plans,  specifications,  and  contract  for 
building  a  foundation  for  head-house  and  rebuilding  part  of 
two  ferry-piers  at  the  East  Boston  landing  of  the  North 
ferry  have  been  furnished,  and  the  contract  for  doing  the 
work  was  awarded  to  Nay  &  Ellis,  for  $9,456.  Work  was 
begun  Oct.  24  and  continued  to  Dec.  31.  Work  cannot  be 
resumed  until  the  head-house  now  being  built  is  ready  for 
occupancy.  The  payments  on  account  of  the  contract  to 
Feb.  1,  1892,  have  been  $3,219.80. 

Plans,  estimates,  and  specifications  were  made  for  building  a 
wharf  adjoining  the  new  head-house ;  the  contract  for  doing 
the  work,  with  the  exception  of  the  planking,  which  was  done 
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by  the  Ferry  Department,  was  awarded  to  Nay  &  Ellis,  and 
completed  Jan.  18,  1892,  at  a  cost  of  $1,665. 

Soundings  have  been  taken  and  plans  made  showing 
depth  of  water  in  all  of  the  ferry-slips,  except  at  the  East 
Boston  side  of  the  North  ferry. 

All  of  the  above  work  has  been  done  under  the  superin- 
tendence of  this  department. 

HnxHSTREET  Betaining-wall. 
See  page  92. 

Irvtngton-strbbt    Foot-bridge     (oveb  Pbovidenoe 
Division,  Old  C!olony  Railboad). 

See  page  92. 

Ibvington-stbeet   and    Yabmouthhbtbeet  Betaining- 

WALLS. 

See  page  92. 

L-8TBEET  Abutment. 

See  page  93. 

L-STBEET  Bridge. 

The  Legislature,  at  its  session  of  1891,  passed  the  follow- 
ing act : 

[Chap.  888.] 

An  Act  to  provide  a  public  hiohwat  bridge  across  the 
reserved  channel  at  south  boston. 

Be  it  enacted,  etc.,  as  follows: 

Section  1 .  The  city  of  Boston  is  hereby  authorized  and  required  to 
build  and  maintain  a  public  highway  bridge  across  the  reserved  channel 
on  the  South  Boston  flats  in  said  city,  connecting  Eastern  avenue  or 
Congress  street,  so  called,  as  laid  out  and  graded  by  the  Common- 
wealth, with  L  street  extended  to  the  southeny  line  of  said  channel. 
Said  bridge  shall  be  constructed  in  accordance  with  plans  prescribed  or 
approved  by  the  Board  of  Harbor  and  Land  Commissioners.  Upon  the 
completion  of  said  bridge,  provided  Uie  same  is  completed  before  the 
first  day  of  August  in  the  vear  eighteen  hundred  and  ninety-two,  fortv 
per  cent,  of  the  cost  thereof  shall  be  reimbursed  by  the  Commonwealth 
to  said  city  out  of  the  Commonwealth's  flats  improvement  fund  estab- 
lished by  chapter  two  hundred  and  thirty-seven  of  the  acts  of  the  year 
eighteen  hundred  and  seventy-eight. 

Section  2.  This  act  shall  take  effect  upon  its  passage. 

[Approved  June  9, 1891. 

Plans  and  specifications  were  prepared  which  received  the 
approval  of  the  Board  of  Harbor  and  Land  Commissioners, 
Oct,  29,  1891.    The  work  was  advertised  on  Dec.  14, 1891, 
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soliciting  proposals  for  the  completion  of  the  work  at  differ- 
ent dates ;  namely,  July  15,  1892,  and  Dec.  1,  1892.  The 
contract  for  the  work  has  not  been  awarded  at  this  date, 
pending  action  of  the  Legislature  on  a  petition  of  His  Honor 
the  Mayor  for  an  extension  of  the  time  for  completing  the 
work  from  Aug.  1  to  Dec.  1,  1892. 

L-STBEET  Bulkhead. 

See  page  93. 

NoBTH   Harvardhstrebt   and  Essex-street  Bridges, 
Brighton  to  Cambridge. 

These  bridges  have  been  partly  rebuilt  for  the  purpose  of 
providing  them  with  draw  channels  36  feet  in  width. 

The  work  was  done  under  the  direction  of  the  City  Engi- 
neer of  Boston,  the  City  of  Cambridge  paying  one-half  the 
cost. 

The  work  on  North  Harvard-street  bridge  was  described 
in  the  last  report,  and  was  completed  Feb.  9,  1891. 

Essex-street  bridge  was  opened  to  travel  March  21,  and 
was  completed  May  1,  1891. 

Public  Institutions. 

Special  examination  of  the  wharves  at  Deer,  Long,  and 
Rainsford  islands  was  made  at  the  request  of  the  commis- 
sioners, and  a  report  submitted  to  them. 

Eoxbuby-ganal  Sea-wall. 

See  page  93. 

Savin  Hill  Avenue  Bbidge  (oveb  Old  Colont  Rail- 
bo  ad). 

Plans  for  building  a  new  bridge  on  Savin  Hill  avenue  have 
been  submitted  by  the  Old  Colony  Railroad,  and  an  agree- 
ment made  with  the  railroad  company  for  doing  the  work, 
the  city  to  pay  $5,000  of  the  cost  thereof. 

Stony-bbook  Imfbovement  (Rosundale  Bbanghes). 
See  page  93. 

Walks  in  Public  Gbounds. 

Plans  and  specifications  were  made  for  concrete  walks  on 
the  Common,  from  West-street  entrance  to  Park-street  steps, 
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tho  work  being  done  by  Simpson  Bros.,  at  a  cost  of 
$2,691. 

Plans  and  specifications  were  also  made  for  paving  Mont- 
gomery square,  walks  on  Blackstone  square,  and  walk  on 
{he  Common,  from  Tremont  street,  opposite  Winter  street 
to  Beacon  street,  opposite  Spruce  street,  with  Hastings  as- 
phalt tiles. 

The  work  was  done  by  John  Turner  &  Co.,  and  cost  as 
follows :  Montgomery  square,  $814.00 ;  Blackstone  square, 
$3,900.00 ;  and  walk  on  Common,  $3,676.40. 

The  above  work  was  done  under  the  supervision  of  this 
department. 

Special  Examination  of  BBmaES. 

Special  examination  of  Broadway  bridge,  over  New  York 
&  New  England  Railroad ;  Broadway  bridge,  over  Fort  Point 
Channel ;  Winthrop  bridge,  and  Washington-street  bridge, 
over  New  York  &  New  England  Railroad,  were  made  to 
ascertain  their  strength  under  electric-railroad  traffic. 

Other  work  of  a  miscellaneous  character  was  principally 
as  follows : 

Plans  and  Estimates. 

For  abolition  of  grade  crossings  at  Washington  street, 
Forest  Hills,  and  at  Cambridge  street,  AUston. 

For  elevating  Chelsea  bridge  over  the  tracks  of  the  Boston 
&  Maine  Railroad. 

For  tunnel  for  foot  traffic  at  Franklin  street,  Allston. 

For  temporary  bridge  to  Castle  Island,  and  draw  for  same. 

For  a  bridge  to  East  Boston. 

Estimates. 

For  a  bridge  for  New  York  &  New  England  Railroad,  at 
Geneva  avenue. 

For  filling  on  Ninth  street,  between  G  and  H  streets. 

For  a  retaining-wall  at  corner  of  G  and  Ninth  streets. 

For  rebuilding  Western-avenue  bridge  to  Watertown. 

For  rebuilding  North  Beacon  street  bridge  to  Watertown. 

A  large  amount  of  miscellaneous  office- work  has  also  been 
done,  such  as  making  record  plans,  maps  for  Water  and 
Park  departments,  and  copying,  tracing,  and  blue-printing 
plans. 

In  General. 

About  May  1,  Assistant  Engineer  Henry  Manley  was 
assigned  to  the  immediate  direction  of  the  several  paving 
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contracts  for  the  Street  Department,  and  the  work  in  prog- 
ress of  construction,  which  was  in  his  charge,  was  assumed 
by  Assistant  City  Engineer  John  E.  Cheney  in  addition  to 
his  other  duties. 

Rapid  Tbansit. 

By  act  of  the  Legislature  for  the  year  1891,  the  City 
Engineer  was  made  ex  officio  a  member  of  the  Rapid  Tran- 
sit Commission,  and  much  time  has  been  devoted  to  that 
commission. 
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B. 

[FROM  THE  CITY  ENGINEER'S  REPORT  TO  THE  BOSTON 
WATER  BOARD.] 

Sources  of  Supply. 

The  rainfall  upon  the  water-sheds  daring  the  past  year 
varied  but  little  from  the  average  amount^  but  less  than  the 
usual  proportion  fell  during  the  summer  and  fall  months, 
consequently  the  storage  in  the  reservoirs  began  to  be  re- 
duced in  June  and  Jiuy,  and  steadily  decreased  until  the 
latter  part  of  December. 

The  rainfall  and  quantities  collected  on  the  several  water- 
sheds were  as  follows : 

Sudbury.  Cooiatoate.  Myitic. 

Bainfall  in  inches  .  49.52  46.42  47.40 
Rainfall  collected, 

inches  ....  27.612  82.07  28.60 
Daily  average  yield 

of    water  —  shed 

gallons     .    .    !  98,900,000  28,800,000  36,600,000 

The  quality  of  the  water  from  all  the  supplies  has  been 
comparatively  good. 

The  fluctuations  in  the  amounts  of  water  in  the  different 
lakes  and  reservoirs  are  shown  graphically  by  an  appended 
diagram. 

The  condition  of  the  different  reservoirs  during  the  year  is 
given  below : 

Reservoir  No.  1.  —  Water  was  wasting  at  the  dam  from 
January  1  to  July  2,  with  the  exception  of  five  days  in  May, 
after  the  stop-planks  were  placed  on  the  dam,  and  during  five 
days  in  June.  No  water  wasted  over  the  dam  after  July  2, 
and  only  the  one  and  one-half  million  gallons  per  day  was 
allowed  to  flow  through  the  waste-gates,  as  required  by  law. 

The  dam  is  in  good  condition. 
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Reservoir  No.  2.  —  Water  was  flowing  over  the  dam  or 
through  the  gates  of  Dam  2  until  May  9,  when  the  flash- 
boards  were  placed  in  position.  The  reservoir  filled  to 
the  top  of  the  flash-boards  four  days  later,  but  water  was 
drawn  from  this  reservoir  to  supply  the  city  on  the  14th, 
and  the  surface  immediately  fell  below  the  top  of  the  flash- 
board,  and  the  reservoir  did  not  fill  again  during  the  year. 
The  lowest  point  reached  was  on  August  19,  when  the  sur- 
face was  9.48  feet  below  the  top  of  the  flash-boards. 

The  dam  at  Reservoir  2  is  in  good  condition. 

Reservoir  iVb.  5.  —  This  reservoir  was  full  until  the  middle 
of  August,  except  during  February  and  March,  when  it  was 
drawn  down  in  anticipation  of  the  usual  large  spring  flow. 
On  August  19  this  reservoir  was  drawn  from  to  supply  the 
city,  and  its  surface  gradually  fell  until  November  24,  when 
it  was  at  grade  162.32,  or  12.92  feet  below  the  ci-est  of  the 
overflow. 

On  Jan.  1,  1892,  it  had  risen  to  167.19,  or  8.05  feet  below 
the  crest. 

The  dam  at  Beservoir  3  is  in  good  condition. 

Reservoir  No.  4.  — This  reservoir  was  kept  full  until  July 
15,  with  the  exception  that  it  was  lowered  as  usual  in  the 
spring. 

On  July  15  the  outlet  gate  was  partially  opened  to  furnish 
a  portion  of  the  city's  supply,  and  the  reservoir  gradually 
fell  until  September  26,  when  the  gate  was  closed.  The 
height  at  that  date  was  202.91,  or  12.30  feet  below  the  top  of 
the  flash-boards.  Since  that  date  no  water  has  been  drawn 
from  the  reservoir,  and  its  surface  has  gradually  risen.  On 
January  1  its  height  was  207.85,  or  6.36  feet  below  the 
crest  of  the  dam. 

The  dam  of  Reservoir  No.  4  is  in  good  condition. 

Farm  Pond.  — The  surface  of  the  pond  has  been  kept  at 
an  average  height  of  149.12. 

The  conduit  through  the  pond  has  been  in  use  all  the  year, 
no  water  having  been  drawn  from  the  pond  to  supply  the 
city. 

The  Framingham  Water  Company  has  pumped  80,500,000 
gallons  from  the  pond,  an  average  of  220,500  gallons  per  day. 

Lake  Cochiiuate.  —  Water  was  wasted  from  the  outlet 
dam  from  January  2  to  7,  and  from  January  12  to  April  25. 

The  surface  of  the  lake  began  to  fall  on  April  26,  and 
continued  to  fall  slowly  and  with  great  regularity  until 
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November  26,  when  it  was  at  grade  126.44,  or  7.92  feet  be- 
low high-water,  the  lowest  point  during  the  year. 

The  lake  began  to  fill  during  the  latter  part  of  December, 
and  on  January  1  it  had  risen  to  grade  127.34,  or  7.02  feet 
below  high-water  line. 

The  heights  of  water  in  the  various  storage  reservoirs  on 
the  first  day  of  each  month  are  given  below : 


Jannaiy  1,  1891 

February  1,  " 

March  1,  «• 

April  1,  " 
May  1. 

Juno  1,  " 

July  I,  " 

August  1,  *« 

September  1,  " 

October  1,  " 

Koyember  1,  «• 

December  1,  " 
January  1,  1892 . 


BXBBBYOIBS. 

Fabx 

Lakb 

OOOHZTU- 
ATB. 

No.  1. 

No.  2. 

No.  8. 

No.  4. 

Pons. 

Top  of 
Flash- 
boards. 

Top  of 
Flash- 
boards. 

Crest 

of 
Dam. 

Top  of 
Flash- 
boards. 

High- 
Water. 

Top  of 
Flash- 
boards. 

1&9.29 

167.12 

176.24 

216.21 

149.26 

134.36 

157.66 

166.96 

175.32 

214.41 

149.36 

182.49 

168.28 

166.18 

mJM 

210.11 

149.17 

133.14 

168.27 

166.20 

175.46 

210.77 

149.90 

132.76 

158.07 

166.27 

176.42 

211.97 

148.97 

134.14 

167.77 

166.00 

175.84 

214.63 

149.89 

184.12 

169.37 

166.10 

176.41 

214.74 

149.26 

183.20 

166.87 

176.86 

214.81 

149.09 

182.22 

167.68 

160.36 

175.81 

211.66 

148.89 

180.71 

167.89 

169.83 

174.03 

206.21 

148.93 

129.48 

167JM 

168.93 

172.12 

202.91 

148.79 

128.30 

167.26 

160.08 

167.70 

208.07 

148.81 

127U)6 

167.00 

160.80 

163.60 

206.46 

148.80 

126.69 

157.20 

168.66 

167.19 

207.86 

148.99 

127UM 

Water  has  been  drawn  from  the  different  reservoirs  as 
follows : 

Besebyoib  No.  1. 
July  3  to  6,  inclusive. 

Reservoirs  Nos.  1  and  2. 
July  2. 


May  17  to  24. 
May  28  to  June  7. 
June  9  to  10. 
June  16  to  18. 


Keseryoir  No.  2. 

June  30  to  July  1. 
July  7  to  Aug.  18. 
Sept.  15  to  24. 
Dec.  20  to  31. 
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Resebyoibs  Nob.  2  and  3. 


Jan.  1  to  4. 
Jan.  7  to  11. 
Jan.  15  to  18. 
Jan.  22  to  26. 
Jan.  29  to  Feb.  1. 
Feb.  5  to  8. 
Feb.  12  to  15. 
Feb.  19  to  23. 
Feb.  27  to  March  1. 
March  5  to  8. 
March  12  to  15. 
March  19  to  22. 
March  26  to  28. 
April  1  to  4. 


April  8  to  11. 
April  16  to  18. 
April  20  to  26. 
April  30  to  May  3. 
May  7  to  9. 
May  14  to  16. 
May  25  to  27. 
June  11  to  14. 
Aug.  19  to  Sept.  14. 
Sept.  25  to  Oct.  26. 
Oct.  28  to  Nov.  16. 
Nov.  19  to  29. 
Dec.  1  to  19. 


Aqueducts  and  Distributing  Resebyoibs. 

The  Sudbury-river  conduit  has  been  used  298  days,  and 
the  Cochituate  has  been  used  352  days.  The  Sudbury 
conduit  has  delivered  8,306,6009000  gallons  into  Chestnut- 
hill  and  Brookline  reservoirs,  equal  to  a  daily  supply  of 
22,760,000  gallons;  the  Cochituate  aqueduct  has  delivered 
5,508,180,000  gallons,  or  15,091,000  gallons  per  day. 

In  the  Cochituate  aqueduct  a  nearly  uniform  depth  of  six 
and  one-half  feet  was  maintained  until  the  middle  of  Octo- 
ber, when  the  surface  of  the  lake  had  fallen  so  low  that  this 
depth  could  not  be  maintained. 

During  the  balance  of  tbe  year  the  depth  in  the  aqueduct 
closely  followed  the  depth  in  the  lake  above  the  bottom  of 
the  aqueduct,  and  at  one  time  it  was  only  five  feet  four 
inches. 

The  rate  of  flow  in  the  Sudbury  conduit  was  varied  almost 
daily  to  maintain  the  desired  height  in  the  distributing  reser- 
voirs.   Both  conduits  were  cleaned  as  usual  during  the  year. 

On  April  19  one  of  the  40-inch  siphon-pipes  of  the  Cochitu- 
ate aqueduct  at  Newton  Lower  Falls  was  split  by  the  weight 
of  gravel-filling  that  had  been  deposited  over  the  pipes  in 
building  a  new  street  across  the  location  of  the  siphon.  The 
water  was  shut  off  and  the  split  pipe  replaced  before  any 
damage  had  been  done. 

The  Chestnut-hill,  Brookline,  Fisher-hill,  Parker-hill,  and 
East  Boston  reservoirs,  and  the  Breed's  Island  water-tower, 
are  in  good  condition.  I  recommend  that  the  elm-trees  at 
the  base  of  the  Chestnut-hill  reservoir  dam  be  removed. 
The  inside  of  the  iron  water-tower  on  Bellevue  hill  should 
be  painted  this  year. 
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The  South  Boston  reservoir  has  not  been  in  daily  use  for 
many  years,  but  is  kept  partially  full  of  water  for  use  in 
special  emergencies,  and  for  this  reason  is  still  of  value  to 
the  water-supply  service.  A  check-valve  should  be  placed 
in  the  high-service  connection  with  this  reservoir,  to  auto- 
matically supply  the  fire-hydrants  within  the  high-service 
district  of  South  Boston  in  case  of  serious  fires. 


High-Seevioe  Pumping-Stations. 

At  Chestnut  hill  the  pumping-engines  and  boilers  are  in 
excellent  condition. 

A  permanent  apparatus  for  weighing  the  feed-water  has 
been  placed  in  the  boiler-room,  and  the  accuracy  of  the  feed- 
water  meters  is  now  easily  ascertained  from  time  to  time, 
so  that  corrections  can  be  made  in  calculating  the  efficiency 
of  the  boilers. 

The  table  on  page  62  shows  in  detail  the  work  done  by  the 
pumping-engines  and  boilers  during  the  year. 


Engine  No.   1  was  used  3,419^ 

hours,  pumping  .  .  .  1,264,475,610  gallons. 
Engine  No.  2  was  used  3,768J 

hours,  pumping 
Total  amount  pumped  . 
Total  amount  coal  consumed  . 
Percentage  ashes  and  clinkers 
Average  lift  in  feet 
Quantity  pumped  per  lb.  of  coal 
Daily  average  amount  pumped 


1,386,688,800  « 
2,651,164,410  « 
2,910,751  pounds. 
8.5 
124.6 

910.8  gallons. 
7,263,500  " 


The  amount  pumped  is  an  increase  of  11.9  per  cent,  over 
that  of  1890. 

The  same  boiler  supplied  steam  for  pumping,  and  for  heat- 
ing and  lighting  the  pumping-station  and  other  buildings 
near  the  station. 

Cost  of  Pumping. 

Salaries  $9,590  40 

Fuel   .       6,558  28 

Repairs  701  93 

Oil,  waste,  and  packing        ....  534  51 

Small  supplies   257  18 


Total  $17,642  30 


Cost  per  million  gallons  raised  one  foot  high  .  $0,053 
Cost  per  million  gallons  pumped  to  reservoir  .  6.65 
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At  the  West  Roxbury  pumping-station  24,108,000  gallons 
have  been  pumped,  equivalent  to  a  daily  average  of  66,000 
gallons,  —  an  increase  of  68.4  per  cent,  over  that  pumped  in 
1890. 

At  the  East  Boston  pumping-station  an  average  of  1^,500 
gallons  per  day  has  been  pumped  into  the  Breed's  Island 
water-tower. 

Water  was  pumped  into  the  East  Boston  reservoir  only 
on  two  days  in  January,  one  day  in  February,  and  two  days 
in  March,  as  the  reservoir  could  be  filled  during  the  night 
from  the  low-service  mains  during  the  balance  of  the  year. 


Mystic  Lake. 

Water  was  wasted  over  the  dam  almost  constantly  until 
June  9,  and  again  from  June  22  to  June  28.  From  this  date 
the  surface  of  the  lake  gradually  fell  until  it  was  7.67  feet 
below  high-water  on  November  26,  or  only  3.50  feet  above 
the  bottom  of  the  conduit.  This  was  only  about  4  inches 
above  the  point  where  the  supply  for  the  pumping-station 
could  not  be  maintained  by  gravity. 

Early  in  October  the  centrifugal  pumps  were  placed  in 
position  at  the  lake  to  raise  the  water  into  the  conduit,  but 
fortunately  it  was  not  necessary  to  use  them. 

Advantage  was  taken  of  the  low  stage  of  the  water  to 
repoint  the  masonry  at  the  overflow. 

On  January  1,  1892,  the  water  in  the  lake  had  risen  to 
grade  2.32,  or  4.68  feet  below  high-water,  and  water  was 
wasting  over  the  dam  on  January  15. 

The  table  on  page  60  shows  the  yield  of  the  water-shed. 
The  rainfall  there  recorded  is  an  average  from  two  gauges, 
one  located  at  the  lake  and  one  in  Winchester. 

The  record  of  the  latter  gauge  was  kept  by  Mr.  L.  R. 
Symmes,  formerly  assistant  superintendent,  gratuitously 
until  his  death,  last  February.  Since  his  death  the  gauge 
has  been  maintained  and  records  kept  by  Miss  A.  F. 
Symmes. 

Mystic  Valley  Seweb. 

The  pump  was  run  356  days  during  the  year  of  1891, 
working  6,391  J  hours,  and  has  pumped  119,404,000  gallons  of 
sewage,  or  an  average  of  335,400  gallons  per  day  of  pump- 
ing. The  amount  pumped  is  only  one-fourth  of  one  per 
cent,  greater  than  in  1890. 

The  total  amount  of  sulphate  of  alumina  used  during  the 
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year  was  303,780  pounds,  and  173  tons  of  coal  were  used  in 
pumping. 

Mystic  Conduit  and  Eeservoib. 

The  conduit  was  cleaned  twice  during  the  year,  and  is  in 
good  condition. 

New  sills  and  grooves  for  the  screens  should  be  placed  in 
the  screen-chamber,  and  the  roof  of  the  chamber  should  be 
raised  to  facilitate  the  changing  of  the  screens.  A  new 
gate  should  be  placed  on  the  blow-off  pipe,  to  exclude  the 
tide-water. 

The  reservoir  has  not  been  cleaned  for  several  years, 
otherwise  it  is  in  good  condition. 


Mystic  Pumping-Station. 

The  pumps  have  received  quite  extensive  repairs,  and  are 
in  good  condition. 

The  three  older  boilers  should  have  new  fronts,  to  corre- 
spond with  those  on  the  new  boilers ;  a  sluice-gate  should  be 
placed  in  the  pump-well  of  Engine  No.  3,  as  under  the  pres- 
ent condition  any  accident  to  the  foot-valve  of  this  pump 
would  necessitate  the  stopping  of  the  whole  plant.  A  du- 
plicate dynamo  for  lighting  the  building  should  be  procured, 
and  it  would  be  an  economical  measure  to  build  a  new  chim- 
ney of  larger  capacity  if  the  plant  is  to  be  continued  in 
service. 

The  table  on  page  63  shows  in  detail  the  work  done  by 
the  pumping-engines  during  the  year. 

Engine  No.   1  was  in  use  884 

hours,  pumping  .  .  .  145,186,500  gallons. 
Engine  No.  2  was  in  use  1,7 74 J 

hours,  pumping       .       .       .  346,862,000 
Engine  No.  3  was  in  use  8,352^ 

hours,  pumping       .       .       .  2,812,902,400 

Total  amount  pumped  .       .       .  3,304,951,000 

Total  amount  coal  consumed       .  6,988,500  pounds. 

Percentage  ashes  and  clinkers      .  10.2 

Average  lift  in  feet    .        .       .  148.02 

Quantity  pumped  per  lb.  of  coal  .  472.9  gallons. 
Average  duty  of  engine  per  100 

lbs.  of  coal,  no  deductions        .  58,380,500  ft.-lbs. 

Daily  average  amount  pumped     .  9,054,700  gallons. 
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The  amount  pumped  is  an  increase  of  9.1  per  cent,  over 
that  of  1890. 


Cost  of  Pumping. 

Salaries   $9,628  07 

Fuel   13,946  42 

Repairs   954  69 

Oil,  waste,  and  packing      ....  983  96 

Small  supplies   444  89 


Total  $25,958  03 

Cost  per  million  gallons  raised  one  foot  hi^h .  $0,053 
Cost  per  million  gallons  pumped  to  reservoir  .  7.85 


Consumption. 

The  daily  average  consumption  from  the  combined  works, 
and  the  consumption,  compared  with  that  of  1890,  was  as 
follows : 


OOOHITUAn 

Works. 

Mtstio  Works. 

COMBIKKD 

Suppuss. 

S 

S 

a 

6  • 

'i 

tl 
U 

Hi 

1 

III 

t§ 

1 

Peroei 
Com 
ofK 

Peroei 
Com 
of  1! 

r 

Peroei 

Com 
of  11 

87,280,100 

llOJS 

0,880,800 

114.7 

46,619,400 

1U.8 

87,280,700 

112.0 

0,466,000 

114.1 

46,747,600 

iisa 

86,888,400 

116.2 

8,8U,000 

109.4 

44,344,400 

114.0 

86,761,600 

117JI 

8,046,800 

107.6 

43,797,400 

116.4 

86,680,700 

116.6 

8,841,800 

1181 

46,421,900 

118.0 

87,801,000 

114.6 

0,478,400 

112.9 

47,280,800 

114.9 

80,088,600 

106.4 

9,681,700 

101.8 

48,644,200 

1064 

80,400,400 

108.7 

9,122,800 

102.1 

48,682,800 

1074 

4O,0n,7OO 

112.6 

9,128,700 

108.2 

49,806,400 

111.7 

October  

88,846,600 

116.8 

9,269,100 

118.0 

48.104,800 

116.8 

86,040,800 

111.2 

8,686,200 

112.9 

46,226,000 

lU^ 

87,842,600 

91A 

8,960,600 

94.6 

46,808,10  0 

96.9 

87,686,900 

111.8 

9,066,200 

109.1 

46,742,100 

110.8 
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The  daily  average  consumption  per  head  of  population 
was  as  follows : 

Sudbury  and  Cochituate  supply,       89.3  gallons. 
Mystic  supply  .       .       .       .  74.7 
Combined  supplies    .       .       .  86.0 

The  above  figures  show  an  increase  of  11.3  per  cent,  in 
the  consumption  supplied  from  the  Sudbury  and  Cochituate 
works  from  that  of  the  previous  year;  of  9.1  per  cent,  in 
the  consumption  supplied  from  the  Mystic  works ;  and  of 
10.8  per  cent,  increase  in  the  consumption  supplied  by  the 
combined  supplies. 


Deacon  Meters. 


There  are  now  in  use  81  meters,  —  74  on  the  Cochituate  sys- 
tem and  7  on  the  Mystic  system,  —  and  the  territory  covered 
by  the  meters  is  divided  into  176  sections  ;  8  sections  were  not 
tested  during  the  past  year. 

The  quantity  supplied  to  the  entire  residential  portion  of 
Boston  can  now  be  tested  by  the  meters,  excepting  a  portion 
of  West  Roxbury  and  that  portion  of  the  Back  Bay  district 
bounded  by  Boylston  street,  Parker  street,  and  the  Boston 
&  Providence  I^ilroad. 

During  the  coming  year  two  meters  should  be  placed  in 
the  latter  territory ;  but  the  West  Roxbury  district  cannot 
be  advantageously  tested  until  the  district  is  more  densely 
populated. 

On  the  Mystic  system  Charlestown  is  practically  covered 
by  meters ;  one  meter  covers  a  small  portion  of  Somerville, 
and  one  about  one-quarter  of  Chelsea.  Everett  has  no 
meters. 

The  estimated  population  supplied  with  water,  and  the 
population  that  is  covered  by  Deacon  meters  in  the  different 
sections  of  the  city,  is  as  follows : 


SxonoN. 


City  proper  . 
Roxbury 
West  Roxbury 
Dorchester  . 
Brighton 
South  Boston 
East  Boston 
Charlestown 
Chelsea 
Somerville  . 


Efltimatod 

Popolation. 

164,875 
104,000 
28,510 
34,025 
13,700 
76,535 
41,375 
45,930 
33,775 
46,675 


PopulatloD 
on  Meien. 

132,000 
84,000 
14,300 
27,500 
5,400 
65,000 
32,000 
32,500 
9,300 
4,400 
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The  consolidated  results  of  the  readings  of  the  various 
sections  is  shown  in  the  following  table,  in  which  is  given  the 
final  reading  of  1890,  the  first  and  last  readings  of  this  year, 
the  differences  between  the  first  and  second  readings  of  this 
year,  and  the  differences  between  the  last  readings  of  this 
year  and  those  of  1890. 


Cochituate  System. 


1890. 

1891. 

1891. 

Bbctioh. 

Population. 

2d  Reading. 

lat  Reading. 

2d  Reading. 

DaUy 
con. 

Niffht 
rate. 

DaUy 
oon. 

Nigbt 
rate. 

Dally 
oon. 

Night 
rate. 

1S2,000 

52.5 

20.4 

56.9 

85.3 

61.7 

87  J» 

84,000 

40.2 

28.8 

58.1 

86.4 

58.5 

S6.8 

14^ 

58.8 

23.1 

50.6 

28.1 

27,600 

40.0 

25.8 

62.8 

25.2 

49.9 

27.7 

6,400 

52.1 

24.0 

61.8 

27.1 

66,000 

40.6 

24.0 

41.8 

25.6 

47.8 

26.6 

32,000 

84.5 

20.2 

85.7 

24.2 

39.9 

S5.6 

860,200 

47.5 

27.6 

52.1 

81.8 

68.7 

38.2 

Mystic  System. 

82,500 

88.8 

17.8 

40.6 

24.0 

41.5 

25.2 

4,400 

43.2 

26.2 

82.1 

48.6 

78JI 

58.8 

9,800 

87.2 

24.9 

44.4 

29.5 

48.1 

82.8 

46,200 

85.8 

20.0 

45.1 

27.8 

45.2 

20.6 

Additional  Supply. 

At  Dam  No.  6  the  excavation  for  the  core-wall  has  been 
completed,  the  wall  built  in  the  trench,  and  the  trench  re- 
filled. This  work  was  difficult ;  the  building  of  the  core- 
wall  could  not  be  done  at  a  rapid  rate,  great  care  being 
necessary  in  removing  the  bracing  and  in  doing  the  refilling. 

The  embankment  and  core-wall  of  the  dam  have  been  built 
to  about  five  feet  above  the  elevation  of  the  lowest  part  of  the 
valley,  and  the  work  is  now  in  such  condition  that  com- 
paratively rapid  progress  can  be  made,  all  of  the  difficult 
work  having  been  done. 
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The  work  of  stripping  the  basin  and  the  shallow-flowage 
work  is  well  advanced.  It  will  probably  be  completed  this 
year. 

The  surveys  of  Cedar  swamp,  and  the  plans  for  its  im- 
provement, are  practically  completed.  At  Whitehall  pond 
surveys  and  borings  are  being  made  for  a  new  dam  at  the 
outlet ;  a  dredging  plant  has  been  built,  and  the  work  of 
removing  mud  and  stumps  from  the  bottom  of  the  pond  can 
be  commenced  in  the  spring. 

On  the  Stony-brook  branch  of  the  Sudbury,  surveys  and 
borings  are  being  made  for  Basins  5,7,  and  9,  the  construc- 
tion of  which  must  soon  be  commenced,  as  the  increased 
consumption  of  water,  due  to  the  growth  of  the  city,  will 
keep  pace  with  the  increased  capacity  to  be  added  by  the 
completion  of  Basin  No.  6. 

For  particulars  see  the  following  report  of  Desmond  Fitz- 
Gerald,  Eesident  Engineer: 


William  Jackson,  Esq.,  Qity  Engineer: 

Sir  :  I  submit  herewith  a  brief  report  of  engineering  work 
accomplished  during  the  past  year  by  the  Additional 
Supply  "  force. 

The  name  of  Basin  5  has  been  changed  to  Basin  6,  in  order 
to  bring  all  the  even  numbers  on  the  Sudbury  branch  of  the 
supply.  Although  the  core-wall  of  this  basin  was  heavily 
covered  with  hay,  the  frost  got  into  the  trench  in  January, 
1891,  and  attacked  the  concrete,  even  at  the  bottom  of  the 
trench,  30  feet  deep,  necessitating  the  laying  of  steam-pipes. 
January  9  a  contract  was  made  with  Charles  H.  Hale  for 
delivering  filling  on  the  dam.     April  6  the  trench  was 


concrete  was  begun.  June  3  the  core-wall  was  completed, 
and  the  back-filling  begun,  the  sheeting  being  cut  off  in 
sections  about  2  feet  high,  in  order  that  the  back-filling 
might  be  thoroughly  rammed  and  bonded  to  the  sides  of  the 
trench.  On  September  2  the  back-filling  reached  the  sur- 
face of  the  ground,  and  the  embankment  was  begun.  Sep- 
tember 29  the  contractor  suspended  operations,  and  on 
October  9  the  work  was  continued  by  the  bondsman,  Mr. 
Barnabas  Clark.  The  embankment  has  been  built  to  the 
height  of  five  feet  above  the  meadow.  A  gap  20  feet  wide 
was  left  in  the  core- wall  to  pass  freshets  during  the  winter 
and  spring. 

The  gate-house  for  the  48-inch  pipe  has  been  built  and  the 


Boston  V^atbs-Workb,  Office  of  Additional  Supply, 
South  Framinoham,  Mass.,  Feb.  1,  1892. 


uncovered  and  pumped  out. 
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pipo  laid  on  rock  foundation  and  covered  with  brickwork. 
It  discharges  into  the  waste  way,  the  lower  section  of  whidi 
has  been  built.  The  upper  gate-house  has  been  begun.  All 
gate-house,  pipe,  and  core-wall  trenches  have  been  back- 


May  25  a  contract  was  made  with  Charles  H.  Hale  for 
building  the  lower  section  of  the  wasteway,  220  feet  long, 
and  on  September  24  the  work  was  completed. 

July  14  four  sections  for  stripping  the  bottom  of  the  basin 
were  let,  and  about  two-fifths  of  this  work  has  been  done  in 
a  satisfactory  and  economical  manner. 

During  the  latter  part  of  the  summer  a  railroad  was  built 
connecting  the  Boston  &  Albany  R.R.  with  the  basin.  After 
its  completion  about  25,000  cubic  yards  of  loam  were  hauled 
to  the  Muddy-river  Improvement  on  behalf  of  the  town  of 
Brookline. 

The  principal  specifications  and  contracts  prepared  during 
the  year  were  those  for  the  stripping  and  shallow  flowage, 
the  railroad,  and  the  lower  section  of  the  wasteway.  The 
following  table  shows  the  work  accomplished  thus  far  at  the 
new  basin : 

Work  done  at  Basin  6  during  1890  and  1891. 


filled. 


Clearing  . 

Stripping  earth  (city  con- 


1800. 

19  acres. 


1891. 

23  acres. 


tract     .       .       .  . 
Stripping  earth  (contract) , 
Stripping  rock  . 
Collecting  stone 
Trench  excavation,  earth  . 
Trench  excavation,  rock  . 
Crushing  stone  . 
Concrete  .       .       .  . 
Plaster     .       .       .  . 
Back-filling 
Embankment  . 
Screening  sand  and  gravel, 
Rubble- stone  delivered 
Stone-masonry 
Brick-masonry 
Delivering  clay  (city  labor) 
Laying  48-inch  pipe  . 
Laying  36-inch  pipe  . 
Loaming  embankment 
Wasteway 


47,891  cu.  yds.  50,940  cu.  yds. 


0  175,000 

2,125  536 

15,953  4,423 

19,450     "  4,641 

1,018  1,051 

6,857  2,994 

7,179  2,498 

2,174  2,132 

507  10,875 

5,362  15,928 

4,221  2,751 


19     *•  466 


0  534 


35  291 


0  593 


0  lin.  ft.        414  lin.  ft. 


0      **  12 


0  c.  y.  322  c.  y. 

0  lin.  ft.       220  lin.  ft. 
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Surveys  have  been  continued  on  various  portions  of  the 
water-shed.  The  work  of  lining  the  Beacon-street  tunnel 
has  been  prosecuted  from  Dec.  30,  1890,  to  May  14,  1891. 
The  cost  of  laying  the  concrete  was  $13.14  this  year  against 
$15.02  last  year. 

Yours  very  truly, 
(Signed)  Desmond  FitzGerald, 

Resident  Engineer. 


In  General. 

The  sewerage  system  of  the  city  of  Marlboro'  is  well  ad- 
vanced, the  main  sewer  is  completed,  the  filtration  areas  are 
prepared,  and  a  considerable  portion  of  the  service-sewers 
are  laid.  The  system  will  be  in  operation  early  this  year, 
and  it  will  greatly  improve  the  quality  of  the  water  collected 
by  the  Stony-brook  branch  of  the  Sudbury  river. 

The  sewerage  system  of  the  town  of  Westboro'  is  under 
construction,  and  will  probably  be  in  operation  in  the  near 
future. 

Work  has  been  begun  upon  the  foundations  of  the  new 
pumping-engine  at  Chestnut-hill  pumping-station,  and  the 
plans  for  the  engine  are  nearly  completed. 

The  daily  amount  pumped  at  this  station  increases  about 
12  per  cent,  each  year,  and  will  exceed  the  nominal  capacity 
of  one  pumping-engine  next  year;  consequently  the  work 
on  the  new  engine  must  be  pushed  as  rapidly  as  possible. 

At  the  Mystic  station  the  pumps  are  duplicated  to  a 
capacity  of  10,000,000  gallons  per  day,  and  at  the  present 
rate  of  increase  the  daily  average  consumption  in  1893  will 
exceed  this  amount. 

In  this  connection  I  wish  to  call  attention  to  the  fact  that 
the  total  capacity  of  the  Mystic  system  is  but  7,000,000 
gallons  daily  in  a  dry  year,  and  to  recommend  that  the  de- 
pendant municipalities  make  some  provision  to  meet  the 
inevitable  deficiency  which  must  sooner  or  later  occur. 

Thirty-seven  contracts  for  rock  excavation  have  been  made 
during  the  year.  Two  hundred  and  ninety-nine  petitions 
for  main-pipe  extensions  have  been  reported  upon  in  regard 
to  ffrade  of  street,  size  of  pipe,  and  cost  of  laying. 

The  pipe  laid  has  been  measured,  the  gates  and  hydrants 
located,  and  are  being  plotted  on  the  plans. 

Thirty-five  profiles  of  unaccepted  streets  have  been  made, 
and  grades  given  for  grading  the  streets  and  laying  pipes 
where  it  was  necessary. 
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The  records  from  the  four  pumping-stations,  the  lakes, 
reservoira,  the  Mystic  sewer,  and  the  returns  from  pipe 
foundries,  etc.,  have  been  carefully  kept. 

Appended  to  this  report  will  be  found  the  usual  tables  of 
rainfall,  consumption,  yield  of  water-sheds,  etc. 
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Rainfall  %n  Inches  and  ffundredthi  on  the  Sudbury  River  Water-Mhed  for  ike 

Year  1891, 
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Total  rainfall  during  the  year,  49.620  Inchea,  being  an  ayerage  of  two  gaugee,  located  at 
Framlngbam  and  Aehland. 
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Total  rainfall  dnrlng  the  year,  46.42  inches. 
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Bain/all  in  Inchst  and  Sundredihs  on  the  Myttie  Lake  Waier-Bhed  for  ike 

Tear  1891. 
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Total  rainfkll  daring  the  year,  47.400  Inehee,  being  an  average  of  two  gangea,  located  at 
ICyatlc  Lake  and  Wincheater. 
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Rainfall  Beeeived  and  OoUeeted  1891. 
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TiibU  showing  ike  Tempercaure  of  Air  and  Waier  at  Vdrioits  Suctions  on 
the  Waier- Works. 
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C. 

IMPROVED  SEWERAGE. 

The  construction  of  the  extension  of  the  Improved  Sew- 
erage system  has  been  continued  the  past  year,  the  amount 
expended  being  $192,409.65. 

The  condition  of  the  appropriation  on  Feb.  1,  1892,  was 
as  follows : 

Total  appropriations  $5,913,164  93 

Total  expenditures   5,865,246  41 

Unexpended  balance  Feb.  1,  1892  .       .       $47,918  52 

The  work  done  during  the  year  was  limited  by  the  funds 
available,  and  is  described  briefly  as  follows : 

City  Proper,  Sections  5  and  6,  East  Side. 

These  sections  extend  in  Atlantic  avenue  and  Commercial 
street,  from  Central  wharf  to  Hanover  street,  a  distance  of 
3,120  feet.  The  sewers  were  completed  in  August  and  are 
now  in  service;  for  a  distance  of  2,716  feet  from  Central 
wharf  the  sewer  is  of  brick,  egg-shaped,  2  feet  4  inches  X  3 
feet  6  inches,  with  concrete  foundations  and  side  walls,  and 
is  laid  on  a  grade  of  1  foot  in  1,500  feet.  The  remaining 
404  feet  of  sewer  is  of  15-inch  Akron  pipe,  embedded  in  and 
covered  by  concrete,  and  is  laid  on  a  grade  of  1  foot  in  200 
feet.  Tide-gates  and  sump  manholes  were  built  at  Hanover 
and  Battery  streets,  and  six  common  sewers  were  inter- 
cepted at  these  points.  At  Clarke  street  a  sump  manhole 
was  built  and  three  common  sewers  were  intercepted,  and 
the  old  outlet  in  the  dock  at  this  point  was  bulkhcaded  off. 
At  Clinton  street  20  feet  of  5  feet  X  6  feet  wooden  sewer 
in  that  street  were  rebuilt,  and  a  10-inch  inlet  pipe  built 
into  the  intercepting  sewer. 

In  addition  to  the  above  work,  70  feet  of  common  sewer 
(2  feet  X  3  feet  brick)  was  rebuilt  near  Hanover  street,  and 
160  feet  of  old  wooden  sewer  at  Clarke  street,  which  leaked 
badly,  was  replaced  by  a  12-inch  Akron  pipe,  built  in  the 
old  box  sewer  and  surrounded  by  concrete. 

The  work  on  these  sections  was  done  by  day  labor;  it 
was  almost  entirely  tidework,  and  was  unusually  difficult ; 
and  the  obstructions  found  in  the  made  land,  through  which 
the  sewer  was  built,  increased  the  difficulty  and  expense  of 
the  work.   More  than  350  cubic  yards  of  stone  was  taken  from 
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old  sea-walls  found  in  the  trench ;  while  timber,  in  the  shape 
of  wharves,  foundations,  piles,  etc.,  was  encountered  in  large 
quantities. 

All  of  the  sewers  which  formerly  emptied  into  the  docks 
along  the  water-front,  in  the  city  proper,  are  now  inter- 
cepted. 

DORGHESTEB. 

On  August  19  the  sum  of  $58,000,  which  had  been  appro- 
priated in  1890  for  the  settlement  of  land  damages  at  Squan- 
tum  and  Moon  Island,  was,  by  vote  of  the  city  government, 
made  available  for  the  purposes  of  Improved  Sewerage  con- 
struction. 

Work  was  at  once  begun  on  Section  8,  Dorchester,  by 
day  labor,  with  the  force  previously  employed  on  Sections  5 
and  6  of  the  east  side  intercepting  sewers,  and  is  now  in 
progress.  This  section  extends,  in  the  valley  of  the  Nepon- 
set  river,  along  the  northerly  line  of  the  location  of  the  Old 
Colony  Railroad,  through  private  land,  from  Marsh  street  to 
Granite  avenue,  a  distance  of  1,950  feet.  The  sewer  is  of 
brick,  4  feet  6  inches  in  diameter,  and  is  laid  on  an  inclina- 
tion of  1  foot  in  2,000  feet.  The  trench  varies  in  depth  from 
20  feet  to  39  feet,  and  can  be  worked  to  advantage  in  the 
winter  season. 

Section  10,  Dorchester,  extends  in  Butler,  Adams,  and 
Washington  streets,  at  Dorchester  Lower  Mills,  from  Hun- 
toon  street  to  the  foot  of  Baker's  court,  a  distance  of  1,600 
feet.    A  contract  for  building  this  section  was  awarded  in 
January,  1891,  to  A.  A.  Hall,  and  the  work  was  completed 
by  him  in  November  last,  at  a  cost  of  about  $41,000.  The 
sewer  is  laid  on  a  grade  of  one  foot  in  2,000  feet;  it  is  of 
brick,  egg-shaped,  3  feet  by  4  feet ;  the  excavation  was  made 
by  tunnelling,  with  the  exception  of  a  short,  open  cutting  on 
each  end;  the  material  was  solid  rock,  conglomerate  and 
slate  being  found  in  about  equal  proportions ;  the  space  be- 
tween the  brickwork  of  the  sewer  and  the  surrounding  rock 
was  solidly  filled  with  concrete.    The  average  distance  from 
the  surface  of  the  ground  to  the  roof  of  the  tunnel  was 
about  25  feet,  yet  no  damage  resulted  to  the  buildings  front- 
ing on  the  streets,  from  the  jar  or  vibration  of  the  ground. 
At  one  point  a  five-story  brick  building  stood  within  23  feet 
of  the  centre  line  of  the  tunnel,  with  the  bottom  of  its 
foundation-walls  15  feet  above  the  tunnel  roof ;  the  building 
was  not  injured.    The  only  damage  done  during  the  prog- 
ress of  the  work  was  a  slight  breakage  of  glass  in  the  win- 
dows of  some  of  the  houses  in  close  proximity  to  the 
shaft-openings,  due  directly  to  the  concussion  of  the  air. 
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Travel  on  the  surface  of  the  street  was  not  serionslj 
interrupted. 

No  work  has  been  done  on  Sections  6,  7,  9,  and  11^  Dor- 
chester, owing  to  want  of  appropriation. 

Outfall  Seweb. 

Section  3,  outfall  sewer,  was  being  constructed  at  the 
time  of  the  last  annual  report,  under  contract,  by  H.  P. 
Nawn.  This  section  extends  for  2,100  feet  in  the  embank- 
ment between  Squantum  and  Moon  Island.  The  sewer  is 
of  brick,  12  feet  wide  and  11  feet  high.  It  has  an  unusually 
heavy  concrete  foundation,  with  side  walls  of  rubble  masonry 
—  iron  rods  passing  through  the  foundation  and  arch,  as 
described  in  last  year's  report.  During  the  past  year  1,300 
feet  of  sewer  has  been  built,  and  there  remains  350  feet  to 
be  built  under  Mr.  Nawn's  contract. 

The  completion  during  the  coming  summer  of  the  remain- 
ing 1,920  feet  of  sewer  in  the  embankment  is  impera- 
tive. The  wooden  flume,  which  now  conveys  the  sewage 
from  Squantum  to  Moon  Island,  has  been  in  use  seven  years, 
and  is  in  a  decidedly  dangerous  condition.  Many  of  the 
supporting  piles  are  eaten  by  worms,  and  much  of  the 
woodwork  is  badly  decayed.  Great  care  and  constant  re- 
pairs will  be  necessary  to  maintain  the  flume  in  working 
order  for  another  year. 

An  appropriation  of  $90,000  will  be  necessary  to  com- 
plete this  sewer  which  will  replace  the  flume.  The  work 
can  be  done  during  the  coming  summer  if  a  beginning  is 
made  as  soon  as  the  weather  permits. 

During  the  past  year  a  total  length  of  intercepting  sewer 
of  5,385  feet  has  been  built. 

An  appropriation  of  $355,000  will  be  required  to  com- 
plete the  Improved  Sewerage  system  as  proposed.  This 
includes  Sections  6,  7,  8,  9,  and  11  of  the  Dorchester  Inter- 
cepting, the  sewer  from  Squantum  to  Moon  Island,  the  sea- 
wall at  Moon  Island,  and  the  pumping-station  at  the  East 
shaft  of  the  Dorchester-Bay  tunnel. 

Section  1,  Bbiohton  Intercepting  Sewer. 

The  contractors  for  building  this  difficult  section  of  sewer 
was  the  National  Construction  Co.,  of  Boston,  who  should 
have  been  credited  with  the  successful  construction  of  this 
work  in  last  year's  report,  but  by  an  error  the  credit  was 
given  to  other  parties. 
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D. 

[FROM  THE  CITY  ENGINEER'S  REPORT  TO  THE  BOARD  OF 
PARK  COMMISSIONERS.] 

The  Parkway. — Back  Bay  Fens. 

JExcavation  of  WcUei^ay.  —  At  the  beginning  of  the  year 
there  remained  a  small  portion  of  the  waterway  m  Longwood 
entrance  which  had  not  been  excavated.  This  was  done 
early  in  the  season,  and  this  part  of  the  work  is  now  entirely 
completed.  The  dredging-plant  has  been  sold  to  the  Water 
Department. 

Roadways  and  Walks.  —  Audubon  road  has  been  finished 
to  Brookline  avenue,  and  was  opened  to  travel  on  January 
3,  1892. 

The  roadway  and  walks  on  and  near  Agassiz  bridge  have 
been  resurfaced,  the  curbstones  reset,  and  the  gutters  re- 
paved.  This  was  made  necessary  by  the  settlement  of  the 
filling  in  that  vicinity. 

The  Fenway  between  Huntington  and  Tremont  entrances 
has  been  graded,  except  a  small  part  occupied  by  piles  of 
loam.  The  ride  on  this  section  has  been  nearly  all  sur- 
faced, and  the  walk  next  the  water  has  been  graded,  its 
gutters  built,  and  a  portion  of  it  covered  with  crushed  stone. 
On  March  20,  1891,  conti*acts  were  made  with  Cape  Ann 
Granite  Co.  for  furnishing  2,838  lineal  feet  of  curbstone  at 
$1.49  per  lineal  foot,  and  with  S.  &  R.  J.  Lombard  for  fur- 
nishing 110,000  paving-blocks,  at  $44.90  per  thousand. 
Both  of  these  contracts  have  been  completed. 

The  stone-crusher  has  been  run  continuously  since  Sep- 
tember 2,  and  a  large  amount  of  stone  is  now  on  hand  for 
use  on  the  roads  and  walks  during  the  coming  season.  The 
stone  for  crushing  has  been  purchased  as  needed,  from  differ- 
ent parties,  at  prices  varying  from  75  to  90  cents  per  ton. 

Filling.  —  At  the  Tremont  and  Longwood  entrances  all 
the  filling  required  has  been  done  under  a  contract  with  the 
Boston  &  Albany  B.K.  Co.,  dated  September  16,  1890. 
The  work  was  completed  on  February  4,  1892,  and  the  total 
amount  of  filling  deposited  was  161,099  cubic  yards,  at  51 
cents  per  cubic  yard. 

Agassiz  Bridge. — The  parapet  walls  of  this  bridge  have 
been  built,  thus  completing  this  structure. 

Fen  Bridge.  —  On  November  24,  1890,  a  contract  was 
made  with  Mr.  William  H.  Ward,  of  Lowell,  for  building  this 
bridge,  with  the  exception  of  the  face  walls  above  the  water 
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level.  He  began  work  February  20,  1891,  and  finished  on 
September  29.  The  face-walls  were  built  by  masons  in  the 
employ  of  the  Park  Department.  The  entire  work  was  com- 
pleted on  November  17. 

This  is  a  masonry  arch  bridge  of  15  feet  span  and  a  width 
of  96  feet.  The  foundation  is  of  spruce  piles  capped  with 
10  X  10  inch  spruce  caps,  which  are  covered  with  4-inch 
spruce  plank,  the  surface  of  the  plank  being  at  grade  — 0.5. 
The  abutments  are  of  granite,  12  feet  6  inches  high ;  and  the 
arch  is  of  brick  except  at  the  ends,  20  inches  thick,  with  a 
rise  of  4  feet ;  the  ends  of  the  arches,  the  wing-walls  above 
grade  7.5,  and  the  parapet  are  all  of  rustic  masonry  com- 
posed of  Roxbury  stone,  all  except  the  voussoirs  laid  dry, 
with  the  spaces  between  the  stones  filled  with  loam.  The 
parapet  is  of  quarried  stones  very  roughly  dressed,  while  the 
stones  below  the  parapet  are  field  bowlders  laid  without  any 
cutting.    The  cost  of  the  whole  structure  was  $27,669.34. 

Stony-brook  Bridge.  —  On  June  23,  1891,  a  contract  was 
made  with  Sampson,  Clark,  &  Co.,  of  Boston,  for  building 
the  superstructure  of  this  bridge.  Work  was  begun  on  July 
1,  and  it  is  nearly  completed.  The  bridge  spans  the  water- 
way leading  from  the  outlet  of  the  new  channel  of  Stony 
brook  and  supports  the  main  drive  and  ride  of  the  Fenway. 
It  consists  of  five  arches  of  10-feet  span  each  — three  over  the 
waterway  and  two  over  foot-paths  on  either  side  of  the 
waterway.  The  bridge  is  85  feet  wide  between  the  para- 
pets. The  arches  are  supported  by  piers  2  feet  square  ex- 
cept at  the  ends  of  the  main  piers,  where  they  are  2  feet  X 
3  feet  6  inches.  Below  grade  9.5  the  piers  are  supported  by 
a  continuous  wall  2  feet  thick.  At  the  southerly  side  of  the 
bridge  there  is  at  each  end  a  flight  of  steps  leading  from  the 
walks  next  the  driveways  from  Huntington  avenue  to  the 
walks  passing  under  the  bridge,  which  latter  connect  with 
the  walks  along  the  borders  of  the  main  waterway ;  by  this 
means  a  passage  is  furnished  to  people  on  foot  to  all  parts 
of  the  Fens  without  crossing  the  drive  or  ride  at  grade.  In 
connection  with  these  passageways,  recesses  for  seats  are 
built  in  the  abutments  of  the  bridge.  On  the  northerly  end 
of  the  bridge  there  is  to  be  an  iron  foot-bridge,  just  above 
the  level  of  the  water,  to  connect  the  two  walks.  The  face- 
work  of  the  masonry  is  of  speckled  brick,  with  trimmings  of 
Milford  granite.  The  barrel  vaults  underneath  the  bridge 
are  lined  with  glazed  brick  of  different  colors,  laid  in  pat- 
terns. On  each  staircase  there  'is  a  drinking-fountain,  and 
the  walls  are  piped  for  lighting  the  drive,  and  also  the  walks 
under  the  bridge.    The  foundations  of  the  bridge  were  built 
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in  1887  by  the  Sewer  Department,  as  a  part  of  the  new 
channel  of  Stony  brook. 

The  work  was  done  under  the  direction  of  this  depart- 
ment, from  designs  furnished  by  Messrs.  F.  L.  Olmstead  & 
Co.,  and  Walker  &  Kimball,  architects. 

Culvert  and  Reiaining-wall  at  Brookline  Avenue.  —  The 
culvert  under  Brookline  avenue,  connecting  Muddy  river 
with  the  waterway  in  the  Fens,  has  been  extended,  and  the 
foundations  for  a  retaining-wall  at  its  end  have  been  built. 
The  culvert  is  elliptical  in  section,  9  feet  high  and  7  feet 
wide,  with  side  walls  of  concrete  lined  with  brick  and  a 
brick  arch  12  inches  thick.  It  is  on  a  pile  and  timber  plat- 
form. There  is  a  rectangular  manhole  at  the  end,  with 
grooves  for  stop-plank.  The  retaining- wall  at  the  end  of 
the  culvert  is  semicircular  in  plan,  and  is  built  of  concrete, 
resting  upon  a  pile  foundation  to  grade  7  ;  above  grade  7  the 
wall  is  to  be  of  bowlder  work  of  the  same  character  as  the 
face-walls  of  the  Fen  bridge.  This  bowlder  work  was  not 
included  in  the  contract,  and  has  not  yet  been  built.  The 
contractor  for  this  work  was  Mr.  Wm.  H.  Ward,  of  Lowell. 
His  contract  was  dated  June  23,  1891 ;  work  was  begun  on 
July  1  and  finished  on  January  7,  1892.  The  cost  of  the 
work  covered  by  the  contract  was  $8,042. 

Grrading  of  Slopes^  Loamingy  and  Planting.  —  The 
slopes  between  the  ride  and  the  water  on  that  part  of  the 
Fens  between  Huntington  and  Tremont  entrances  have  been 
graded  and  covered  with  loam,  except  a  small  portion  near 
Stony-brook  bridge.  The  slopes  on  the  Long  wood  entrance 
and  on  a  part  of  the  Tremont  entrance  have  been  finished  in 
the  same  manner. 

Miscellaneous.  —  Fifty  additional  settees  have  been  pur- 
chased and  placed  along  the  walks.  The  regrading  of  the 
plantations  on  Commonwealth  avenue,  between  West  Ches- 
ter park  and  Beacon  street,  has  been  completed,  and  the 
section  between  West  Chester  park  and  Charlesgate  East  has 
been  planted. 

The  following  table,  giving  the  principal  items  of  work 
completed,  has  been  corrected  to  date : 


Per  cent, 
of  whole. 


Channel  excavated 
Shore  completed 
Marsh  completed 
Driveway  completed 
Walks  completed 
Ride  completed 
Curbstone  set 
Gutters  paved  . 


1,227,000  sq.  ft.  100 

26,700  lin.  fl.  100 

833,000  sq.  ft.  100 

60,000  sq.  yds.  68 

24,000  46 

8,000  60 

25,946  lin.  ft.  75 

13,300  sq.  yds.  67 
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Par  cent, 
of  whole. 


Area  covered  with  loam 
Area  planted 
Boundary  fence 
Drain  laid 
Manholes  • 
Catch-basins 
Bridges  and  culverts  • 


1,023,000  sq.  ft. 
841,500  " 
4,047  lin.  ft. 
6,498  " 


6 
77 
6 


26 


75 


60 


A  large  amount  of  other  work  has  been  partially  com- 
pleted, but  cannot  be  classified. 

The  usual  force  engaged  upon  the  care  of  plantations, 
roads,  walks,  etc.,  has  been  employed  during  the  year,  and 
the  expense  of  the  same  has  been  charged  to  the  appropria- 
tion for  maintenance. 

Muddy  £iv£b  and  Stony  Bbook  Covered  Channels. 

The  former  of  these  remains  in  bad  condition,  as  was 
described  in  the  report  for  1887.  As  the  town  of  Brookline 
contemplates  improving  the  channels  of  the  brooks  flowing 
into  Muddy  river,  so  that  in  time  of  freshet  the  discharge  of 
water  into  the  new  open  channel  through  the  Parkway  will 
come  more  suddenly  than  it  does  at  present,  in  my  opinion 
it  is  necessary  that  the  covered  channel  should  be  repaired 
and  all  obstructions  removed.  The  Stony- brook  conduit  is 
in  good  condition,  except  that  the  temporary  work  at  the 
outlet  into  Charles  river  has  been  somewhat  damaged  by 
storms.  The  gate^chamber  has  been  provided  with  window- 
frames  and  sashes,  the  same  having  been  omitted  when  it  was 


The  contracts  in  force  at  the  date  of  the  last  annual  report 
have  all  been  completed,  except  a  small  portion  on  Section 
C.  The  buildings  on  the  Downer-street  section  were  re- 
moved early  in  the  summer,  and  on  June  23  a  contract  was 
made  with  Richard  D.  Shanahan  for  grading  this  section. 
The  work  was  completed  in  December. 

The  payments  under  the  above  five  contracts  were  as 
follows,  the  names  given  being  those  of  the  contractors : 

Section  A.  —  James  Eillian  ....  $14,896  24 
/Stetion^.  —  OwenNawn  .  .  .  .  6,883  05 
Section  O.  —  Edward  P.  Brigham  (contract  not 

finished)   10,503  92 

Section  D.  —  H.V.JItivrn  .  .  .  .  87,304  73 
Downer-street  Section.  — Richard  D.  Shanahan  •    4,576  33 


built. 


Muddy  Riveb. 


Digitized  by 


Google 


Engineebino  Depabtment. 


77 


All  of  the  above  contracts  included  the  excavation  of  the 
waterway  and  the  upland  and  the  disposal  of  the  excavated 
material  as  filling  on  ground  which  required  it.  The  material 
was  not  sufficient  for  doing  all  the  filling  required,  nor  was 
much  of  it  suitable  for  foundations  for  roads  and  walks. 

On  Oct.  21,  1891,  a  contract  was  made  with  the  Boston 
&  Albany  Bailroad  Company  for  furnishing  and  depositing 
all  filling  required  on  that  portion  of  the  improvement  north 
and  west  of  the  waterway  between  Brookline  avenue  and 
the  city  boundary.  The  work  is  now  in  progress.  A 
contract  was  made  on  November  28,  with  Moulton  & 
O'Mahoney,  for  doing  all  the  fading  required  on  that 
portion  of  the  improvement  on  the  south  and  east  of  the 
waterway,  extending  as  far  as  Perkins  street.  This  work 
is  progressing  favorably.  Preliminary  plans  for  the  bridge 
on  Brookline  avenue  having  been  famished  by  Messrs. 
Olmsted  &  Co.,  working  plans  and  specifications  were  pre- 
pared, in  consultation  with  this  department,  by  Mr.  A.  H. 
French,  engineer  for  the  Brookline  Park  Commissioners. 
A  contract  for  building  this  bridge  was  made  on  December 
30  with  John  Sheehan,  of  Lynn,  and  work  is  now  in  prog- 
ress under  the  direction  of  the  Brookline  Park  Commis- 
sioners. 

Plans  are  now  being  prepared  for  the  Tremont  and  Belle- 
vue  street  bridges,  and  proposals  for  doing  the  work  will 
shortly  be  received. 

Arrangements  having  being  made  in  conjunction  with 
the  town  of  Brookline  for  the  transportation  of  loam  from 
Basin  6  of  the  Boston  Water- Works,  a  contract  was  made 
with  James  A.  Cahill  on  July  14  for  grading  a  branch  rail- 
road from  the  main  line  of  the  Boston  &  Albany  Bailroad  to 
the  basin ;  the  work  was  completed  in  September,  at  a  cost 
to  the  city  of  Boston  of  $1,750.18 ;  on  September  28  a  con- 
tract was  made  with  the  Boston  &  Albany  Bailroad  Com- 
pany for  laying  the  track  on  the  above  branch  railroad,  and 
for  transporting  the  loam  to  the  Parkway ;  nothing  has  yet 
been  done  for  the  Boston  Park  Department  under  this  con- 
tract, except  the  laying  of  the  track. 

The  drain  from  the  House  of  the  Good  Shepherd  having 
been  cut  off  by  the  removal  of  the  sewer  in  Downer  street, 
it  was  extended  by  a  siphon  under  the  waterway,  and  con- 
nected with  the  sewer  in  Brookline  avenue. 

Arnold  Arboretum. 

At  the  beginning  of  1891,  work  was  in  progress  on  the 
grading  of  the  road  around  the  north  side  of  Bussey  hill  and 
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across  the  meadow  to  the  Parkway  near  Centre  and  Orchard 
streets,  under  a  contract  with  Wm.  T.  Davis.  This  contract 
was  subsequently  amended,  so  as  to  include  the  grading  of 
the  road  leading  from  the  before-mentioned  road  to  the 
Parkway  near  South  street.  Another  contract  was  made  on 
July  23  for  grading  a  temporary  road  across  the  Parkway 
to  Centre  street.  The  work  called  for  by  these  contracts 
has  been  finished.  The  total  amount  of  material  moved 
under  them  was  70,035  cubic  yards,  and  the  payments  were 
$24,945.51.  There  remains  a  small  amount  of  grading  to 
be  done  where  there  has  been  a  settlement  of  the  filling 
across  the  meadow.  On  about  1,700  lineal  feet  of  this  road 
—  being  the  portion  of  the  north  side  of  Bussey  hill  —  the 
catch-basins  and  drains  have  been  built,  the  gutters  paved, 
and  the  roadway  ballasted. 

On  the  road  leading  from  the  main  drive  to  Walter  street, 
the  catch-basins  and  drains  have  been  built  and  the  gutters 
paved.  The  Water  Department  has  laid  a  24-inch  water- 
pipe  through  .this  road,  but  the  work  not  having  been  com- 
pleted until  recently,  the  road  has  not  been  surfaced ;  it  can 
be  done  early  in  the  spring. 

Franklin  Park. 

Drives,  Rides,  and  Walks.  —  Glen-lane  wall  has  been 
completed,  but  the  delay  in  doing  it  caused  by  the  press  of 
other  work  for  the  masons  has  prevented  the  completion 
of  the  surfacing.  The  section  between  Blue  Hill  avenue  and 
the  entrance  road  from  Columbia  street  has  been  entirely 
finished,  while  on  the  section  between  the  last-mentioned 
road  and  the  crossing  of  old  Glen  road  the  drains  and  catch- 
basins  have  been  built  and  most  of  the  gutters  paved,  so  that 
it  will  require  but  a  short  time  to  complete  the  work. 

The  triangular  space  between  Blue  Hill  avenue,  the  en- 
trance from  Columbia  street,  and  the  easterly  end  of  the 
Greeting  has  been  graded,  and  the  plantations  prepared  for 
planting.  The  circle  at  the  easterly  end  of  the  Greeting  has 
been  graded.  The  curbstone  has  been  set,  the  gutters  paved, 
and  the  roadway  ballasted.  Loop  road  has  been  finished,  and 
the  last  section  of  it  was  opened  to  travel  on  May  24.  The 
walks  in  the  vicinity  are  nearly  finished,  and  1,500  lineal 
feet  of  granite  steps  have  been  purchased  for  the  same.  The 
ride  through  the  Wilderness  has  been  surfaced.  Circuit 
drive  is  sub-graded  from  the  junction  with  the  road  to 
Columbia  street,  around  the  easterly  side  of  the  Park  to  the 
entrance  from  Morton  street,  except  a  short  section  across 
the  valley  near  Canterbury  sti-eet,  were  a  culvert  is  to  be 
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built,  and  a  section  between  Canterbury  hill  and  the  pond 
which  requires  filling.  On  about  800  lineal  feet  of  the  Cir- 
cuit drive  the  gutters  have  been  paved  and  the  roadway 
ballasted. 

The  walk  from  Ellicottdale  to  the  top  of  Scarboro'  hill  has 
been  built. 

Drainage.  —  The  main  drain  at  the  westerly  end  of  the 
Greeting  has  been  extended  so  as  to  drain  the  swampy 
ground  near  by.  Drains  have  been  built  on  the  easterly  end 
of  the  Greeting,  on  Glen  lane,  and  on  Circuit  drive. 

Ellicottdale. — That  portion  of  this  ground  where  the 
gardener's  cottage  formerly  stood  has  been  finished. 

Schoolmaster  Bill.  — The  masonry  work  of  the  arbor  and 
of  the  shelter  has  been  completed,  including  an  additional 
drinking-fountain.  The  wookwork  of  the  arbor  for  support- 
ing vines  has  been  erected,  so  that  this  structure  is  complete, 
except  paving  of  the  walks. 

Ponds.  —  Work  is  now  in  progress  on  the  excavation  of 
the  proposed  ponds  south  of  Scarboro*  hill,  the  mateiial  being 
used  for  filling  on  Circuit  drive,  and  for  building  a  dam 
between  the  ponds  and  Morton  street. 

Miscellaneous,  —  A  shelter  at  the  carriage-stand  at  the 
entrance  to  the  Park  opposite  Columbia  street  is  in  progress 
of  construction.  The  flock  of  sheep  increased  during  the 
year  to  168  in  number,  and  in  the  fall  64  wethers  and  old 
ewes  were  sold  for  $350.88.  The  yield  of  wool  was  792 
lbs.,  which  was  sold  for  1187.74.  In  May  lamp-posts  and 
lanters  with  oil  lamps  were  placed  along  Glen  lane  by  the 
Lamp  Department,  and  they  have  since  been  maintained  by 
that  department. 

The  following  table  shows  the  principal  items  of  work  com- 
pleted to  date,  but  it  should  not  be  understood  as  being  a 
complete  statement  of  the  work  done,  as  a  large  amount  of 
labor  has  been  expended  on  work  which  cannot  be  classified : 


Driveways  completed 
Walks  completed^ . 
Hide  completed  • 
Gutters  paved 
Curbstone  set 
6-in.  water-pipe  laid 
4-in.  water-pipe  laid 
Hydrants 
Drinking-fountains 
Bridge 

Boundary  wall 

2-ft.  9-in.  brick  drain 


76,000  sq.  yds.,  or  5  miles. 


47,700 
10,500 
15,100 


or  6|  miles, 
or  I  of  a  mile. 

6,460  Un  ft. 
3,000  " 
1,150  «' 

7 

8 

1 

4,468  lin.  ft. 
706  " 
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2  ft.  X  2  ft.  X  6  in.  brick  drain     ...  180  lin.  ft. 

2-  ft.  brick  drain   769 

18-in.  pipe  drain   3,020  " 

15-in.  pipe  drain   2,895 

12-in.  pipe  drain   1,546  " 

10-  in.  pipe  drain   1,844  " 

8-in.  pipe  drain   7,914  " 

4-in.  pipe  drain   190  " 

4-in.  agricultural  tile  drain        .       .       .  2,100  " 

3-  in.  agricultural  tile  drain        •       .       .  3,520 
2-in.  agricultural  tile  drain        .       .       .  26,713  " 

11-  in.  agricultural  tile  drain      .       .       .  19,700  " 

Total  drain   71,097  " 

Manholes   41 

Catch-basins  and  inlets      .       •       •       •  143 

Open  channel  for  brook     ....  2,300  ** 
Area  of  ground  graded  and  planted  or 

seeded   85  acres. 

Grateway   1 


800  lineal  feet  of  Circuit  drive  have  been  ballasted  and 
covered  with  crushed  stone,  while  2,200  lineal  feet  have 
been  sub-graded  and  drained. 

Mabine  Pabk. 

Filling.  —  The  filling  done  under  the  contract  with 
Joseph  E.  White,  dated  October  5,  1889,  was  completed  on 
October  16,  1891.  There  were  deposited  268,450  cubic 
yards;  the  amount  paid  was  $163,754.50.  The  work  of 
filling  north  of  Broadway,  under  the  contract  with  Perkins 
&  White,  dated  September  10,  1890,  is  still  in  progress, 
there  having  been  deposited  310,000  cubic  yards. 

Loam.  —  On  October  12,  1891,  a  contract  was  made 
with  Perkins  &  A^ite  for  furnishing  and  placing  loam  on 
that  portion  of  the  Park  south  of  the  south  line  of  Broadway 
extended.    This  work  is  now  in  progress. 

Q-atreet  Bulkhead.  —  On  February  14,  1891,  a  contract 
was  made  with  Perkins  &  White  for  building  a  bulkhead  on 
easterly  line  of  Q  street,  extending  northerly  440  feet  from 
East  First  street,  for  retaining  the  filling  on  the  Park.  The 
work  was  completed  in  November,  at  a  cost  of  $4,985. 

Oastle-island  Bridge.  — On  July  14,  1891,  a  contract  was 
made  with  William  L.  Miller  for  building  a  temporary  pile- 
bridge  to  connect  the  mainland  with  Castle  island.  Work 
was  begun  on  August  4,  and  will  be  completed  early  the 
coming  season. 

Miscdlaneous. — Additional  toilet  accommodations  for 
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men  have  been  provided  at  the  refectory  building.  One 
hundred  settees  have  been  placed  upon  the  iron  pier,  and  a 
new  boat  purchased. 

W00I>-I8LAND  PaBK. 

Additional  land  and  flats  having  been  taken  for  an  extension 
of  the  Park,  thereby  rendering  necessary  a  revision  of  the 
plan.  But  little  work  of  construction  has  been  done.  A 
topographical  survey  of  the  land  taken  has  been  made. 

The  grounds  prepared  in  1890  have  been  planted. 

Charlesbank. 

MerCs  Gymnasium.  —  The  grounds  and  apparatus  having 
been  put  in  thorough  repair,  the  gymnasium  was  opened  for 
the  season  on  March  30.  Beginning  on  May  19,  the  gym- 
nasium was  opened  in  the  evening  until  9.30  o'clock.  For 
this  reason  13  electric-arc  lights  were  provided  within  the 
grounds.  This  change  has  been  very  popular,  the  attend- 
ance in  the  evening  during  the  warm  weather  having  been 
large  and  very  orderly.  The  nights  having  become  so  cool 
that  the  evening  attendance  had  largely  fallen  ofi*,  the  even- 
ing opening  was  discontinued  on  November  7.  The  gymna- 
sium was  closed  for  the  season  on  January  2,  1892.  The 
attendance  for  the  season  was  169,591,  an  average  of  707 
per  day.  Of  this  number  there  attended  after  7  o'clock 
P.M.  46,548,  or  an  average  of  312  per  evening. 

Experience  has  shown  that  further  accommodations  in  the 
shape  of  bathing  and  dressing  rooms  are  very  much  needed 
in  connection  with  the  gymnasium. 

WomerCs  Lavatory  Building.  —  This  building  was  com- 
pleted early  in  the  season,  it  having  been  constructed  under 
the  direction  of  Messrs.  Walker  &  Kimball,  architects.  It 
is  of  two  stories,  the  lower  story  being  devoted  to  rooms  for 
the  boatmen  and  workmen  and  a  tool-shed.  The  upper 
story  is  occupied  as  a  woman's  lavatory  and  entrance  to  the 
women's  gymnasium.  Toilet  accommodations  and  boxes  for 
depositing  clothing  are  provided,  and  turnstiles,  with  a  reg- 
ister attached,  control  the  passage  to  the  gymnasium. 

Women^s  Gymnasium  and  GirW  Playground.  —  During 
the  spring  the  gymnastic  apparatus  furnished  by  D.  A.  Sar- 
gent, M.D.,  was  put  in  place,  the  frames  for  supporting  the 
same  having  been  erected  the  previous  season.  This  appar- 
atus consists  of  the  following  pieces  : 

2  balance  swings  and  frames. 
2  seesaws,  with  side-rails. 
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2  seesaws,  plain. 

2  single  swings. 

2  pole  ladders. 

2  perpendicular  ladders. 

4  perpendicular  ladders,  combined. 

5  serpentine  ladders. 

1  horizontal  rope-ladder. 

2  perpendicular  climbing-poles. 
4  long  inclined  poles. 

4  short  inclined  poles. 
4  hanging-ropes. 
12  swinging-ropes. 
1  long  inclined  rope,  with  attachments. 
1  set  of  high  parallel  bars. 

1  set  of  movable  parallel  bars. 

2  sets  of  horizontal  bars,  adjustable. 

2  sets  of  flying-rings,  with  pulley  attachments. 
2  single  trapezes,  with  pulley  attachments. 

11  travelling- rings,  with  attachments. 
2  giant  strides. 

12  pairs  chest  weights. 
1  set  of  vaulting-bars. 

1  set  of  movable  standards  for  high  jumping 
98  pairs  wooden  dumb-bells. 
98  pairs  wooden  Indian  clubs. 
98  short  wands. 
25  long  wands. 
24  iron  quoits. 
12  iron  hoops. 
12  jumping-ropes. 

.  A  temporary  fence  was  built  around  the  gymnasium  to 
serve  as  a  screen  until  the  trees  and  shrubs  have  become 
grown.  Closets  for  the  dumb-bells,  wands,  etc.,  also,  six- 
teen dressing-booths  were  built  within  the  enclosure.  Three 
sand-courts  were  constructed  in  the  rear  of  the  building. 
The  Girls'  Playground  consists  of  a  smooth  lawn  around 
which  runs  a  cinder  track  an  eighth  of  a  mile  in  length.  A 
wooden  shelter  with  seats  overlooking  the  playground  has 
been  built  under  the  direction  of  Messrs.  Walker  &  Kimball. 

The  gymnasium  and  playground  were  opened  on  June  1 
and  closed  on  October  31.  They  have  been  in  the  charge  of 
the  Massachusetts  Emergency  and  Hygiene  Association, 
which  has  provided  for  their  superintendence  and  the  in- 
struction of  those  using  the  apparatus.  The  attendance 
during  the  season  in  both  the  ground  and  gymnasium  was 
144,539,  of  which  number  13,010  were  admitted  to  the  play- 
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ground  on  Sundays,  the  gymnasium  being  closed  on  that 
day.    The  average  attendance  on  week  days  was  1,095. 

Brick  Walk.  —  On  September  29,  a  contract  was  made 
with  Adelard  Phaneuf  for  paving  with  brick  the  walk  along 
Oiarles  street.  The  work  was  completed  on  November  17, 
and  there  were  laid  3,190  square  yards  of  walk,  at  a  cost  of 
$4,822.10. 

Miscellaneous. — Fifty  additional  settees  have  been  pur- 
chased, and  temporary  awnings  have  been  erected  over  a 
portion  of  them. 

Charlestown  Parks. 

On  August  11  a  small  force  was  set  at  work  on  Charles- 
town  Heights  grading  the  grounds,  which  work  is  still  in 
progress. 

At  the  playground,  on  Alford  street,  the  Street  Depart- 
ment is  dumping  ashes  for  filling,  and  considerable  material 
has  been  received  from  other  parties  without  expense  to  the 
city ;  the  buildings  have  been  removed  from  the  Guild  prop- 
erty with  one  exception,  and  the  vats  of  the  old  tannery 
filled  with  earth. 

Miscellaneous. 

Various  land-surveys  and  plans  have  been  made  during 
the  year,  including  those  of  the  land  taken  for  the  Dorches- 
ter Park  on  Dorchester  avenue  and  Adams  street,  for  the 
proposed  extension  of  the  South  Boston  Parkway,  and  for  a 
proposed  muster-ground.  Estimates  have  been  made  of  the 
cost  of  various  improvements  under  consideration  by  the 
department. 
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E. 

[FROM  THE  CITY  ENGINEER'S  REPORT  TO  THE  STREET 
DEPARTMENT.] 

Mr.  H.  H.  Carter,  Superintendent  of  Streets: 

Sir  :  I  herewith  submit  the  following  report  of  the  work 
done  under  ray  direction  for  your  department. 

Plans  and  profiles  of  streets  to  be  paved  were  made,  quan- 
tities estimated,  and  specifications  prepared. 

The  work  done  is  shown  in  the  accompanying  tables ;  the 
city  furnished  all  material  except  paving-gravel,  and  gener- 
ally the  materials  were  delivered  to  the  contractor  from 
wharves  or  from  city  yards.  In  some  cases  the  paving- 
blocks  were  delivered  by  the  city  on  or  in  the  vicinity  of  the 
work.  Such  of  the  old  materials  as  the  city  could  use  were 
delivered  by  the  contractor. 

It  will  thus  be  seen  that  the  prices  contained  in  the  tables 
have  no  comparative  value,  since  the  conditions  differed  on 
each  street,  some  being  paved,  others  macadamized  or  grav- 
elled ;  also  the  length  of  haul  for  new  supplies  and  for  dis- 
posing of  old  material,  and  the  relative  quantity  of  each,  was 
far  from  uniform. 

Under  seventeen  contracts,  4.35  miles  of  street  were 
paved  at  a  cost,  exclusive  of  material  furnished  by  the  city, 
of  $169,161.02. 

The  following  is  a  brief  summary  of  the  items  : 

52,744  sq.  yds.  block  paving  on  gravel  furnished  were 
laid  at  an  average  cost  of  $1,155  per  sq.  yd. 

9,294  sq.  yds.  block  paving  on  a  cement  concrete  base, 
with  pitched  joints,  were  laid  at  an  average  cost  of  $2,727 
per  sq.  yd. 

15,189  sq.  yds.  of  asphalt  paving  were  laid ;  average  cost, 
with  cement  concrete  base,  $3,635  per  sq.  yd. ;  when  the 
old  base  was  used,  the  cost  was  $2,025  per  sq.  yd. 

31,509  linear  feet  of  edgestones  were  set  at  an  average 
cost  of  $0,329  per  linear  ft. 

21,372  sq.  yds.  sidewalk  were  relaid  at  an  average  cost 
of  $0,836  per  sq.  yd. 

3,079  sq.  yds.  of  flagging  cross-walks  were  laid  at  an  av- 
erage cost  of  $1,184  per  sq.  yd. 

The  specifications  of  one  contract  provided  that  the  city 
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should  furnish  the  gravel  and  remove  the  old  materials.  The 
quantities  of  work  done  under  that  contract  have  been  in- 
cluded in  the  totals  of  work  done  in  the  above  statements, 
but  they  have  not  been  used  in  determining  the  average 
costs.  Counts  of  paving-blocks  used  in  small  areas  actually 
laid  are  found  to  be  variable.  The  average  of  the  largest 
areas  where  exact  number  of  blocks  used  is  obtainable  is 
about  25  large  and  about  38  small  blocks  to  the  square 
yard.  The  cost  of  blocks,  including  culling  and  wharfage,  is 
about  five  cents  per  small  block,  and  seven  and  one-half 
cents  per  large  block,  making  the  cost  for  blocks  per  yard 
$1.90  in  each  case.  The  small  blocks  came  from  Quincy, 
Mass.,  and  were  used  for  suburban  streets;  they  were  de- 
livered on  the  work.  The  large  blocks  came  mostly  from 
Cape  Ann,  and  were  delivered  on  wharves. 

The  average  cost  of  block  paving  on  a  gravel  foundation 
was  $1.15  +  $1.90  =  $3.05  per  sq.  yd. 

The  work  was  done  under  somewhat  severe  specifications, 
requiring  the  removal  of  13  inches  of  old  material,  the  grad- 
ing and  rolling  the  road-bed,  and  the  furnishing  of  6  inches 
of  new  gravel.  The  cost  of  supervision  and  inspection  is 
not  included  in  the  above.  Details  of  the  work  done  are  as 
follows : 

A  Streety  South  Boston^  from  Broadway  to  First 
street,  was  paved  with  granite  blocks  on  a  gravel  founda- 
tion, by  Collins  &  Ham.  The  old  surface  was  of  cobble 
paving.  The  old  cobbles  were  hauled  to  the  crusher  at 
Broadway  bridge,  the  surplus  earth  to  L-street  extension ; 
the  new  paving-blocks  were  hauled  from  the  New  York 
&  New  England  R.R.  wharf,  and  the  edgestones  and  flagging 
from  the  Albany-street  paving  yard. 

First  Street,  from  New  York  &  New  England  R.R.  to 
F  street,  was  paved  with  granite  blocks  on  a  gravel 
foundation,  by  Collins  &  Ham.  The  old  surface  was  gen- 
erally of  gravel,  with  concrete  patches,  and  one  block  from 
E  street  to  F  street  was  paved  with  cobbles.  The 
old  cobbles  were  hauled  to  the  crusher  at  Broadway  bridge, 
the  surplus  earth  to  the  L-street  dump.  The  new  granite 
blocks  were  hauled  from  the  New  York  &  New  England 
R.R.  wharf  and  from  the  Bay  State  wharf,  the  edgestones 
and  the  flagging  from  the  South  End  yard ;  the  edgestones 
were  delivered  to  the  contractor  on  the  street. 

Troi/  street,  from  Harrison  avenue  to  Albany  street,  was 
paved  with  granite  blocks  on  a  gravel  foundation,  by  James 
Grant  &  Co.  The  old  surface  was  of  macadam,  and  was 
very  hard.  The  cobble-stones  in  the  gutter  were  hauled  to 
the  Broadway-bridge  crusher,  the  earth  and  macadam  to 
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East  Chester  park,  between  Swett  street  and  New  York  & 
New  England  R.R. ;  the  new  granite  blocks,  and  all  other 
new  materials  furnished  by  the  city,  were  delivered  from  the 
Albany-street  yard. 

Longwood  avenue^  from  Huntington  avenue  to  Parker 
street,  was  paved  with  granite  blocks  on  a  gravel  foundation, 
by  James  Doherty  &  Co.  The  old  surface  was  of  macadam ; 
the  surplus  earth  was  hauled  to  Parker  street,  near  Hunting- 
ton avenue;  the  cobble-stones  from  the  gutters  to  the 
Tremont-street  crusher;  the  Quincy  paving-blocks  were 
delivered  on  the  street,  and  all  other  materials  furnished  by 
the  city  were  hauled  from  the  Albany-street  yard. 

Austin  street^  Charlestown^  from  Main  street  to  Ruther- 
ford avenue,  was  paved  with  granite  blocks  on  a  gravel 
foundation,  by  John  Turner  &  Co.  The  old  surface  was  of 
macadam.  The  surplus  material  was  the  property  of  the 
contractor,  and  the  cobble  gutter-stones  were  purchased  by 
him  from  the  city ;  the  granite  paving-blocks  and  the  cross- 
walks were  delivered  to  the  contractor  on  the  street,  and  the 
other  materials  came  from  the  Charlestown  paving  yard,  on 
Medford  street. 

A  short  section  of  the  street  in  front  of  a  church 
was  paved  with  asphalt  by  the  Barber  Asphalt  Paving 
Company. 

Fulton  street^  from  Richmond  street  to  Lewis  street,  was 
paved  with  granite  blocks  on  a  gravel  foundation,  by  B.  F. 
Nay  &  Co.  The  old  surface  was  paved  with  cobble-stones, 
which  were  hauled  to  the  crusher  at  Broadway  bridge  ;  the 
surplus  earth  was  disposed  of  by  the  contractor ;  the  granite 
paving-blocks  and  all  paving  materials  were  delivered  from 
the  North  End  paving  yard,  on  Commercial  street. 

Columbus  avenue^  from  the  railroad  bridge  to  West 
Chester  park,  was  nearly  all  resurfaced  by  the  Barber 
Asphalt  Paving  Company.  The  concrete  base  where  de- 
fective was  patched,  and  if  not  found  at  proper  grade  was 
brought  to  grade,  the  new  concrete  furnished  being  paid  for 
by  the  cubic  yard.  A  portion  of  the  street  was  patched  by 
the  company  at  its  own  expense,  under  a  five-year  guarantee 
given  in  1887 ;  a  small  portion  of  the  old  surface  was 
patched.  A  plan  has  been  prepared  and  filed  with  the  con- 
tract showing  the  areas  under  guarantee,  and  the  time  of 
expiration  of  the  same.  The  old  material  was  wasted  and 
used  for  filling  on  Parker  street.  The  new  work  is  to  be 
kept  in  order  by  the  company  for  five  years  under  the 
contract. 

Bedofrd  street^  from  Chauncy  to  Columbia  street,  and 
Kingston  street^  from  Summer  to  Bedford   street,  were 
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paved  with  granite  blocks,  with  pitched  joiDts  on  a  Rosen- 
dale  cement  base,  by  H.  Gore  &  Co. 

The  surface  was  paved,  and  a  portion  of  the  old  blocks 
were  used  in  the  new  work ;  the  culls  were  hauled  to  Scotia 
street  on  the  Back  Bay ;  the  surplus  earth  was  hauled  to 
Parker  street ;  the  new  granite  blocks  were  hauled  from  Wales 
wharf;  and  the  other  new  material  from  the  Albany-street 
yard. 

Dudley  street^  from  Washington  street  to  Blue  Hill 
avenue,  was  repaved  by  James  Grant  &  Co.  The  old  sur- 
face was  partly  of  macadam  and  partly  paved  with  granite 
block  paving.  The  old  blocks  of  suitable  quality  were  used 
in  repaving,  and  the  culls  were  delivered  to  the  Bird-street 
yard ;  the  surplus  filling  was  delivered  on  Marshfield  and 
Shirley  streets ;  the  new  Quincy  granite  blocks  and  the  side- 
walk bricks  were  delivered  to  the  contractor  on  the  street, 
and  the  other  new  material  was  hauled  from  the  Albany- 
street  yard. 

Terrace  street^  from  Tremont  to  New  Heath  street,  was 
paved  by  A.  A.  Libby  &  Co.  The  old  surface  was  of 
macadam,  and  the  old  material  was  used  for  surfacing 
several  streets  within  a  radius  of  one  mile  from  Terrace 
street.  The  new  Quincy  blocks,  the  edgestones,  and  the 
sidewalk  bricks  were  delivered  on  the  street.  The  new 
flagging  was  hauled  from  the  Albany-street  yard.  The 
joints  of  the  paving  opposite  the  school-house,  next  Tremont 
street,  were  pitched  at  an  extra  expense  of  seventy-three 
cents  per  square  yard. 

Second  street^  from  B  street  to  Granite  street,  and 
Third  street^  from  A  street  to  Second  street.  South 
Boston,  were  paved  with  granite  blocks  on  a  gravel  founda- 
tion, by  Collins  &  Ham.  The  old  surface  was  cobble-stone 
paving,  the  old  stones  were  hauled  to  the  crusher  at  Broad- 
way bridge,  and  the  surplus  excavation  was  hauled  to  the 
L-street  extension.  The  new  granite  blocks  were  hauled 
from  the  New  York  &  New  England  wharf,  the  sidewalk 
bricks  were  delivered  on  the  street,  and  the  flagging  was 
hauled  from  the  Albany-street  yard. 

Tremont  street^  from  Scollay  square  to  Boylston  street, 
was  paved  with  granite  blocks  on  a  Rosendale  cement  con- 
crete base,  by  H.  Gore  &  Co.  The  work  was  let  in  two 
sections,  with  Temple  place  as  the  point  of  division.  The 
old  granite  blocks  were  delivered  by  the  contractor  on 
sundry  streets,  within  one  and  a  half  miles'  haul,  and  the 
surplus  earth  was  the  property  of  the  contractor.  The  new 
granite  blocks  were  hauled  from  Burnham's  wharf,  the 
paving-bricks  were  delivered  on  the  street,  and  the  flagging 
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in  part  was  delivered  from  the  Albany-street  yard,  and  in 
part  delivered  on  the  street.  The  joints  of  the  new  paving 
were  filled  with  hot  screened  pebbles  and  hot  paving-pitch. 

Second  street^  from  Dorchester  to  E  street,  South  Boston, 
was  paved  with  granite  blocks  on  a  gravel  foundation,  by  J. 
Doherty  &  Co.  The  old  surface  was  of  cobble  paving.  The 
old  cobbles  were  delivered  on  Ninth  street,  opposite  H  street ; 
the  surplus  excavation  was  delivered  on  the  L-street  exten- 
sion. The  new  granite  blocks  were  hauled  from  the  Bay 
State  wharf,  the  paving-bricks  were  delivered  on  the  street, 
and  the  flagging  hauled  from  the  Albany-street  yard. 

Dorchester  street^  from  Dorchester  avenue  to  Ninth  street. 
South  Boston,  was  paved  with  granite  blocks  on  a  gravel 
foundation,  by  Collins  &  Ham.  The  old  surface  was  partly 
paved  with  granite  blocks  and  partly  macadamized.  The 
old  granite  blocks  in  good  condition  were  used  in  the  new 
work,  and  the  culls  and  surplus  earth  were  delivered  by  the 
contractor  on  sundry  streets  within  half  a  mile,  mostly  on 
Washburn  street ;  the  old  cobble  gutter-stones  were  hauled  to 
the  crusher  at  Broadway  bridge  ;  the  new  paving-blocks  were 
hauled  from  the  Thompson  &  Baker  coal  wharf  on  Ninth  street ; 
the  paving-bricks  were  delivered  on  the  street,  and  the  flag- 
^ng  was  hauled  from  the  Albany-street  yard.  The  paving 
m  front  of  the  school-house  was  laid  with  pitched  joints. 

Beacon  street^  from  Arlington  street  to  Charles  street,  was 
paved  from  the  street-railroad  track  to  the  northerly  edge- 
stone  with  as))halt  on  a  Portland  cement  concrete  base,  by 
the  Barber  Asphalt  Paving  Company.  The  gutters  and 
toothing  strip  next  the  railroad  track  were  paved  with  granite 
blocks,  partly  delivered  from  Bumham's  wharf  and  partly 
delivered  on  the  street ;  the  surplus  excavation  was  hauled  to 
Scotia  street.  The  remainder  of  the  street  between  the 
same  points  was  repaved  with  the  old  granite  blocks,  by  J. 
Doherty  &  Co.  This  portion  was  the  narrow  strip  under 
the  trees,  adjoining  the  Public  Grarden.  The  joints  in  the 
paving  were  filled  with  hot  pebbles  and  pitch. 

The  accompanying  table,  showing  the  length  of  ac- 
cepted streets  in  Boston,  the  area  of  roadway  in  each,  and 
the  area  of  each  kind  of  paving  or  roadway  construction, 
have  been  prepared  for  the  use  of  the  Street  Department, 
This  table  is  an  entirely  new  computation  from  the  best 
obtainable  original  sources.  The  measurements  have  been 
principally  made  from  careful  surveys  of  the  Surveying 
Department,  and  when  information  could  not  be  obtained 
from  original  surveys,  the  streets  have  been  measured. 
They  have  also  been  examined  to  determine  the  charac- 
ter of  the  paving,  and  as  it  is  impossible  to  determine 


Digitized  by  Google 


891. 
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SQ  F. 

For  laying  crosswalk. 
Item  G. 

Extra  work. 
ItemH. 

Total  final 

AaHmffet^ 

t^'iDal  estimate. 

Bid. 

Final  estimate. 

Final  estimate 

1,124  sq.  yds. 

$1,022  84 
1,897  sq.  yds. 

$1,726  27 
627.6  sq.  yds. 

$828  30 
1,774  sq.  yds. 

$1,170  84 
.  700  sq.  yds. 
$700  00 
621  sq.  yds. 
$391  23 

$1  15 

175  sq.  yds. 

$201  25 
337  sq.  yds. 

$387  55 
72.5  sq.  yds. 

$143  55 
206  sq.  yds. 

$55  62 
76  sq.  yds. 
$114  00 
14.5  sq.  yds. 
$7  98 

$27  60 

$4,669  89 

1  15 
...  ^.^^  . 

491  72 

16,136  24 

87  40 

.   4,379  44 

0  27 

29  90 

8,157  62 

1  50 

34  25 

2,951  90 

0  55 

346  15 

2,829  78 

4,081  25 

462^  sq.  yds. 

$420  88 
4,124  sq.  yds. 

$3,257  96 
3,720  sq.  yds. 
$1,290  00 

2  34 

134-]^  sq.  yds. 

$314  73 
542  sq.  yds. 

$769  64 
113  sq.  yds. 

$146  90 
237.5  sq.  yds. 

$249  88 
122  sq.  yds. 

$164  70 
276  sq.  yds. 

$717  24 
394  sq.  yds. 

$1,079  66 
172  sq.  yds. 

$172  00 
207  »q.  yds. 

$279  46 

231  21 

6,972  05 

1  42 

185  97 

14,432  27 

1  80 

584  48 

9,543  98 

1  05 

13,559  18 

3,518  sq.  yds. 
{      $1,381  38 
1  937  sq.  yds. 
1        11843  80 
11,100  sq.  yds. 

$990  00 
'2,128  sq.  yds. 

$1,659  84 
■2,639  sq.  yds. 

$2,190  87 

1  35 

245  20 

6,982  09 

2  74 

393  29 

12  859  30 

2  74 

591  82 

13,802  50 

1  00 

291  35 

9,010  42 

1  35 

294  63 

9,937  oo 

!  1,372  sq.  yds. 

$1,173 

3,079  sq.  yds. 

[    $17,873  21 

1 
I 

$1,184 

$4,803  55 

$8,834  97 

$140,305  24 
28,855  78 

$169,161  02 

$817  65 
67  92 
20  00 
418  00 

  $1,824  07 

$38,653  00 
4.038  71 

$27,501  71 
flO  00 
  27.681  71 


$28,856  78 
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at  this  season  of  the  year  whether  a  street  is  macad- 
amized or  simply  gravelled,  the  table  has  been  checked  by 
the  district  foreman  and  by  the  Deputy  Superintendent  of 
Streets.  In  giving  lengths  and  areas,  care  has  been  taken  to 
include  intersections  of  streets  but  once,  and  the  detail  table 
shows  the  streets  from  which  the  intersections  have  been 
deducted.  The  general  rule  has  been  to  include  intersec- 
tions as  part  of  the  principal  street. 

The  engineering  force  has  done  considerable  work  of  a 
miscellaneous  character,  and  numerous  estimates  for  new 
work  have  also  been  made. 

Bennington-Street  Culvert. 

Plans  and  estimates  were  made  for  a  wooden  culvert 
across  Bennington  street,  between  Saratoga  street  and  Wads- 
worth  street. 

Berkeley-Street  Bridge,  over  the  B.  &  A.  R.R. 

A  contract  was  made  with  John  Cavanagh  &  Co.,  dated 
October  9,  1891,  for  taking  down  the  parapets  and  bridge 
seats  of  Berkeley-street  bridge  and  rebuilding  the  same 
with  granite  masonry  laid  solid  in  cement  mortar,  of  the 
dimensions  required  to  receive  the  new  bridge.  This  work 
is  now  complete,  with  the  exception  of  one  parapet  stone 
which  cannot  be  placed  until  the  truss  used  for  a  temporary 
support  of  the  telephone  wires  is  removed. 

The  contract  price  for  the  work  is  $2,290. 

An  agreement  was  made  with  the  Boston  Bridge  Works, 
October  7,  1891,  for  removing  the  old  bridge,  for  the  sum  of 
$350.  The  work  called  for  under  this  agreement  has  been 
completed,  with  the  exception  of  the  sidewalk  truss  carrying 
the  telephone  wires,  which  was  moved  su£Bciently  to  allow 
the  new  bridge  to  be  placed.  As  soon  as  the  wires  are  in 
place  on  the  bridge,  this  truss  will  be  removed. 

The  new  superstructure  is  a  through  plate  girder  bridge, 
consisting  of  six  lines  of  plate  girders,  dividing  the  street  into 
two  roadways ;  two  sidewalks  and  a  centre  walk  is  also  used 
for  two  lines  of  water-pipes.  The  bridge  is  seventy-one  feet 
long  and  seventy-eight  feet  six  inches  wide  between  centres 
of  sidewalk  girders.  The  four  roadway  girders  have  curved 
upper  flanges  five  feet  six  inches  deep  at  centres,  and  four 
feet  six  inches  deep  at  ends.  The  two  sidewalk  girders  are 
four  ieet  six  inches  deep,  with  straight  upper  flanges,  and  are 
to  have  hand-rails  on  top.  The  floor-beams  for  the  roadway 
are  built  beams,  and  for  the  walks  are  9-inch  steel  I  beams. 
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The  roadway  and  sidewalk  stringers  are  of  hard-pine,  the 
roadway  flooring-plank  is  of  spruce,  the  under  course  being 
four  inches  thick  and  the  upper  course  two  inches  thick.  The 
sidewalk  is  planked  with  2-inch  hard-pine. 

The  contractor  for  the  ironwork  was  the  Boston  Bridge 
Works,  and  the  contract  price  was  $4,898. 

The  wooden  flooring  and  the  painting  of  the  bridge  have 
been  done  by  the  Bridge  Division. 

Chelsea  Bridge,  North,  Steam-power. 

Machinery  for  moving  both  the  north  and  south  draws  of 
Chelsea  bridge  by  steam-power  has  been  erected  and  is  now 
ready  for  use.  On  the  pier  of  the  south  draw,  there  is  an  en- 
gine-house 15X20  feet,  in  which  is  placed  a  double  6X12 
inch  engine  and  boiler.  An  endless  chain  passes  around 
the  turntable  drum  of  the  draw,  and  the  power  is  transmitted 
from  the  engine  by  bevel  gearing,  a  horizontal  shaft,  and 
sprocket  wheel. 

At  the  north  draw  an  addition  26  X  32  feet  has  been 
made  to  the  draw-pier  on  which  the  engine-house  is  placed. 
This  draw  is  to  be  moved  by  means  of  wire  ropes  attached  to 
the  draw  and  to  a  36-inch  drum  in  the  engine-house.  A  re- 
versing-engine  with  two  6  X  12  inch  cylinders  will  fur- 
nish the  power. 

At  each  draw  a  winch-head  has  been  placed  for  working 
vessels  through  the  draw  by  steam-power. 

The  machinery  has  been  furnished  and  set  up  by  Miller 
&  Shaw,  and  the  engine-houses  and  other  woodwork  was 
done  by  the  Bridge  Division. 

Chelsea  Bridge,  North,  Fender-guard. 

Plans,  and  specifications  for  building  a  fender-guard  173 
feet  long  at  the  north  draw  of  Chelsea  bridge  have  been 
made. 

Cornwall-Street  Bridge,  over  Stont-Brook  Channel. 

A  plan  and  bill  of  material  for  a  new  bridge  on  Cornwall 
street  were  furnished,  and  the  structure  has  been  built  by 
the  Bridge  Division. 

The  bridge  has  a  single  span,  32  feet  long  over  all, 
and  a  total  width  of  40  feet,  divided  into  a  roadway  of 
26  feet  and  two  sidewalks  of  7  feet  each.  The  span  con- 
sists of  12  lines  of  trussed  beams,  each  made  of  two  6  X  12 
inch  hard-pine  sticks,  trussed  by  a  l|-inch  diameter  rod. 
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The  roadway  planking  is  of  spruce,  the  under  course  being 
4  inches  thick  and  the  upper,  or  sheathing  course,  being  2 
inches  thick.  The  sidewalk  is  planked  with  3-inch  planed 
hard-pine. 

The  end  supports  of  the  bridge  are  timber  bulkheads, 
each  having  nine  10  inch  x  10  inch  hard-pine  posts,  with  a  6 
inch  X  10  inch  hard-pine  sill,  sunk  about  9  feet  into  the 
ground,  and  capped  with  a  12  inch  X  12  inch  hard-pine  stick. 

Hill-Street  Eetaining-wall. 

A  contract  was  made  with  Donovan  &  Brock,  Boston, 
dated  October  6,  1891,  for  building  a  retaining-wall  at  the 
easterly  end  of  Hill  street,  on  the  line  of  Sackville  street. 

The  wall  is  of  granite,  laid  solid  in  cement  mortar,  and 
rests  on  a  concrete  foundation.  The  wall  is  capped  with  a 
granite  coping,  and  has  on  top  a  close  board  fence  5  feet 
nigh. 

Total  amount  paid  contractor,  $1,485. 
Irvington-Street  and  Yarmouth-Street  Retaining- 

WALLS. 

These  walls  are  located  one  on  each  side  of  the  Prov- 
idence Division  of  the  Old  Colony  Railroad,  at  the  ends  of 
Irvington  and  Yarmouth  streets,  the  streets  being  in  line 
with  each  other. 

A  contract  was  made  with  R.  D.  Shanahan,  dated  June 
15,  1891,  for  building  a  retaining-wall  at  the  end  of 
Irvington  street,  and  for  adding  buttresses  to  the  retaining- 
wall  at  the  end  of  Yarmouth  street. 

The  wall  is  of  granite  laid  solid  in  cement  mortar,  and 
rests  upon  a  pile  foundation  with  concrete  cap.  Granite 
buttresses  were  built  at  the  back  of  the  wall  to  afford  a  suf- 
ficient foundation  for  the  piers  of  an  iron  foot-bridge.  At 
the  back  of  the  wall  on  Yarmouth  street,  similar  buttresses 
were  built  of  concrete,  with  granite  coping-stones. 

The  total  cost  of  the  work,  including  the  repointing  of 
the  wall  on  Yarmouth  street,  was  $3,537. 

Irvington-Street  Foot-bridge,  over  Providence 
Division,  Old  Colont  Railroad. 

An  iron  foot-bridge  has  been  built  over  the  tracks  of  the 
Providence  Division  of  the  Old  Colony  Railroad,  on  the  line 
of  Irvington  and  Yarmouth  streets.  The  bridge  is  a  through 
bridge  of  the  riveted  bowstring  type,  resting  upon  wrought- 
iron  piers.  The  tops  of  the  piers  are  on  a  level  with  the 
floor  of  the  bridge,  and  are  reached  by  stairways  from  the 
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sidewalks  of  each  street.  The  stairways  are  of  wrought 
iron  with  hard-pine  treads.  The  bridge  was  built  by  the 
R.  F.  Hawkins  Iron  Works,  of  Springfield,  Mass.,  under 
contract  dated  Sept.  16,  1891,  at  a  total  cost  of  $1,773. 

L-Street  Abutment. 

The  contract  for  building  the  south  abutment  of  L-street 
bridge  was  let  to  Perkins  &  White,  of  Bbston,  under  date 
of  Oct.  28,  1891,  for  $5,925,  and  calls  for  the  completion  of 
the  work  on  or  before  June  15,  1892.  At  this  date  the  piles 
have  been  driven  and  capped  for  the  foundation,  and  the 
larger  portion  of  the  ballast  and  rip-rap  placed. 

L-Street  Bulkhead,  South  Boston. 

Plans  and  specifications  were  made  in  1890  for  extending 
L#-street  bulkhead  northerly  from  the  bulkhead  built  in 
1889  ;  the  length  of  bulkhead  to  be  built  being  727  feet,  en- 
closing 328i  feet  of  street  extension. 

The  contract  for  building  the  bulkhead  was  awarded  to  F. 
G.  Whitcomb  for  $7,200 ;  the  work  was  begun  April  23  and 
completed  July  27,  1891,  at  a  total  cost  of  $7,210. 

Roxbury-Canal  Sea-wall. 

Plans  and  specifications  were  made  for  building  a  sea-wall 
on  Roxbury  canal  and  adjacent  dock  at  the  Paving  wharf  of 
the  Street  Department. 

No  work  has  yet  been  done  on  the  wall. 

Stony-Brook  Ibiprovement. 
Roalindale  Branches. 

This  improvement  contemplates  a  channel  sufficiently  large 
to  carry  the  rainfall  from  a  tributary  water-shed  of  about 
1,000  acres,  and  will,  when  this  improvement  is  completed, 
prevent  the  flooding  in  this  vicinity  during  heavy  rains  ;  but 
until  the  channel  has  been  farther  extended  up-stream  about 
300  feet,  there  will  still  be  danger  of  occasional  floods. 

The  work  done  during  the  past  season  embraced  both  the 
main  branch  of  Stony  brook  at  Roslindale  and  also  a  small 
brook  flowing  into  it.  The  larger  channel  extends  from  a 
point  on  the  old  brook  channel  about  160  feet  below  Poplar 
street,  through  private  land,  and  in  Poplar  and  Washington 
streets,  a  distance  of  665  feet.  It  is  partly  open  and  partly 
covered.    The  open  portion  below  Poplar  street  is  12  feet 
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wide,  with  side-walls  of  rabble  masonry  nowhere  less  than 
6.8  feet  high.  It  is  laid  on  a  grade  of  1  foot  in  100; 
the  covered  channel  varies  in  size  from  11  feet  6  inches  wide 
X  6  feet  6  inches  high  to  9  feet  wide  X  8  feet  6  inches  high. 
Both  side-walls  and  the  arch  are  of  rubble  masonry;  the 
inclinations  are  1  foot  in  100  feet  and  1  foot  in  56  feet;  22 
feet  of  open  channel,  9  feet  wide,  was  built  at  the  up-stream 
end ;  the  bottom  is  paved  throughout  with  stone  or  brick,  and 
a  concrete  foundation  extends  under  both  walls  and  under 
the  paved  bottom.  The  smaller  brook  channel  extends  from 
Birch  street  through  private  lands,  across  Cohasset  street, 
and  again  through  private  lands  to  its  junction  with  the 
larger  channel  on  the  north-west  side  of  Washington  street ; 
a  total  distance  of  507  feet.  This  channel  is  a  stone  culvert 
4  feet  6  inches  high  and  5  feet  wide ;  it  is  laid  on  an  inclina- 
tion of  1  foot  in  125  feet;  the  side- walls  are  of  rubble  with 
granite  covering-stones ;  the  paving  is  of  stone ;  a  concrete 
foundation  extends  under  the  side-walls  and  under  the 
paved  bottom. 

Bids  for  the  construction  of  the  work  were  received  July 
20,  and  the  contract  was  awarded  to  H.  P.  Nawn,  the 
lowest  bidder. 

In  connection  with  the  brook  channels,  and  during  their 
construction,  340  feet  of  pipe  sewer  was  built,  with  the 
necessary  branches,  manholes,  etc.  This  sewer  was  neces- 
sary in  order  to  afford  drainage  to  houses  on  the  westerly 
side  of  Washington  street,  which  were  cut  off  from  the 
common  sewer  in  that  street  by  the  low  grade  of  the  new 
channel ;  this  work  was  done  to  much  better  advantage 
during  the  construction  of  the  brook  channel  than  would 
have  been  possible  after  the  completion  of  the  work.  The 
sewer  is  of  10-inch  Akron  pipe,  surrounded  by  concrete; 
it  is  located  for  a  distance  of  185  feet  immediately  outside  of 
the  walls  of  the  brook  channel,  and  for  the  remaining  155 
feet,  until  it  enters  the  common  sewer  on  Washington  street, 
is  laid  under  the  new  channel,  immediately  beneath  the 
concrete  foundation. 


WIDTHS  OF  DRAW-OPENINGS. 

The  table  showing  the  widths  of  draw-openings  in  the 
bridges  over  tide-water  in  this  city  is  given  in  Appendix  A. 
The  openings  have  all  been  remeasured  for  this  report. 

William  Jackson, 

City  Engineer. 
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E.  S.  CHESBROUGH,  M.  Am.  Soc.  C.  E., 
Nov.  18,  1850,  to  Oct.,  1855.* 

JAMES  SLADE, 

Oct.  1,  1855,  to.  April  1,  1863.* 

N.  HENRY  CRAFTS, 

April  1,  1863,  to  Nov.  25,  1872. 

JOSEPH  P.  DAVIS,  M.  Am.  Soc.  0.  E., 
Nov.  25,  1872,  to  March  20,  1880.^ 

HENRY  M.  WIGHTMAN,  M.  Am.  Soc.  0.  E., 
April  5,  1880,  to  April  3,  1885.* 

WILLIAM  JACKSON,  M.  Am.  Soc.  C.  E., 
April  21,  1885,  to  present  time. 


>I>ledAiisiutU,I88«.  •  Rwlgn«d  Ibieh  20,  UM. 

•I>iedAiigiwt»,Un.  <I>Ud  April  S,188e. 
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APPENDIX  B. 

CUy  of  Boston^  Revised  Ordinances^  1892. 
CHAPTER  12. 

EKGIKEERING  DEPABTHENT. 

SECnoN  1.  The  engineering  department  shall  be  under  the 
charge  of  the  city  engineer,  who  shall  be  consulted  on  all  matters 
relating  to  public  improvements  of  every  kind  where  the  advice 
of  a  civil  engineer  would  be  of  service ;  shall,  unless  otherwise 
specially  provided,  take  chaise  of  the  construction  of  all  public 
works  of  the  city  which  properly  come  under  the  direction  of  a 
civil  engineer ;  shall,  except  as  to  sewers,  perform  all  engineering 
services,  and  make  all  examinations  and  prepare  all  statements., 
plans,  specifications,  and  contracts  which  any  department  may 
need  in  the  discharge  of  its  duties ;  shall,  upon  being  notified 
by  the  superintendent  of  streets,  supervise  all  repairs  on  the 
bridges  of  the  city  used  as  highways  which  affect  the  safety  of 
the  structures,  and  shall,  when  required  b}'  the  mayor  or  by  any 
officer  or  board  in  charge  of  a  department,  measure  the  work 
done  by  contract  for  the  city,  and  certify  to  the  result  of  such 
measurement. 

Sect.  2.  Said  engineer  shall  in  his  annual  report  include  a  re- 
port of  the  safety  and  completeness  of  all  ponds,  basins,  and  res- 
ervoirs under  the  charge  of  the  water-supply  department,  and  of 
all  bridges  within  the  city  limits  used  as  highways. 
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APPENDIX  C. 

Engineering  Depabtment,  Property  Schedule,  Main  Office, 


1  horse. 

2  carriages. 

1  sleigh. 

2  harnesses. 
8  robes. 

Instruments  for  drawing. 
Instruments  for  surveying,  as 
follows : 

2  Temple  transits. 

5  Buff  &  Berger  transits. 
5  Gurley  transits. 

I  Stackpole  transit. 

3  Temple  levels. 

4  Buff  &  Berger  levels. 

5  Gurley  levels. 

II  Boston  rods. 

4  New  York  rods. 
8  Troy  rods. 

Cases  for  plans  and  books. 


Reference  Library,  830  vols. 
7,945  Plans  Engineering  Works, 
loose. 

14   vols.    Plans  Engineering 

Works,  bound. 
Photographs   of  Engineering 

Works. 
Apparatus  for  blue-printing. 
1  microscope. 
1  mercurial  barometer. 
1  aneroid  barometer. 
1  holosteric  barometer. 
1  set  hydrometers. 
1  hygrometer. 

1  pr.  field-glasses. 

2  typewriters. 

2  dynamometers. 

1  pentagraph. 

1  calculating-machine. 


IMPROVED  SEWERAGE  CONSTRUCTION. 

Schedule  of  Property  in  Charge  of  Engineering  Department, 
February,  1892. 


2  adzes. 

2  augers. 
14  axes. 
11  bars. 

3  blocks. 

1  blue-print  frame. 

2  bookcases. 

1  Bromley's  Atlas,  vol. 

5  brooms. 

9  buildings. 

1  buggy. 

8  brass  scales. 

4  calking-irons. 
8  chains. 

14  chairs. 

1  chuck  hydrant. 

29  covers,  manhole. 

1  compass  beam. 

2  cases  drawers. 
1  derrick,  tripod. 


5  desks. 
lOdriUs. 

1  diaphragm  (Edson  pump). 

2  drawing  instruments  (sets). 
8  drawing-tables. 

1  engine,  Erie. 
10  files. 

29  frames,  manhole. 
1  grindstone. 

30  gasolene  lamps. 
1  harness. 

17  hammers. 
48  handles. 
8  hatchets. 

3  hoes. 

350  ft.  hose,  hand. 
48  ft.  hose,  suction. 
50  ft.  hose,  steam. 
1  horse. 

1,762  ft.  iron  pipe,  IJ-in. 
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17  lanterns. 
1  level,  hand. 

4  levels,  engineers. 

5  levelling-rods. 
12  mauls. 

8  measnring-rods. 

\  16  moanting-boards. 
<>  24  moulds,  cement. 

3  oil  suits. 

6  oil  cans. 
15  pails. 

1  plummet  lamp. 
38  picks. 

1  planimeter. 

9  plumb-bobs. 

2  presses,  letter. 
1  pump,  hand. 

1  pump,  steam, 
paper,  drawing. 

4  poles,  levelling. 
21  pipe,  suction. 

7  rammers. 


29  rubber  boots. 

2  rubber  coats. 

3  rubber  hats. 

6  ropes,  chain. 

7  rods,  sighting. 

2  sand-heaters. 
1  sand  screen. 

5  saws. 

4  scrapers. 
49  shovels. 

6  tapes,  steel. 

7  tapes,  cloth. 
7  stoves. 

130  steps,  manhole. 
1  sleigh. 

3  tables. 

3  tool-boxes. 

4  transits. 

1  testing-machine,  cement. 
6  wheelbarrows. 
12  wrenches. 
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APPENDIX  D. 

Elerations  referred  to  Boston  City  Base.    (The  city  base  is  0.64  ft  below 
mean  low  tide.) 
F«et. 

0.00  City  base. 

15.66  Highest  tide,  April,  1851. 

15.33  Coping  of  dry  dock,  Cbarlestown  Navy  Yard. 

12.94  Greatest  elevation  of  high  tide  per  U.  S.  Tide  Table,  Nov. 

5,  1892  (12.30+0.64)  =12.94. 
10.44  Mean  high  water. 

8.64  Least  elevation  of  high  tide  per  U.  S.  Tide  Table,  1892 

(8.0+0.64)=8.64. 
2.84  Greatest  elevation  of  low  tide  per  U.  S.  Tide  Table,  Sept. 

1,  1892  (2.2+0.64)  =2.84. 
0.64  Mean  low  Tide. 
— 1.96  Lowest  elevation  of  low  tide  per  U.  S.  Tide  Table,  April 
28,  1892  (—2.6+0.64)=  —1.96. 
5.00  Files  cut  off  for  building. 
9.91  Water- Works  base  (approx.  tide  marsh  level). 
9.82  South  Boston  base. 
'  — 4.98  Cambridge  City  base. 
0.38  South  Boston  Flats  base. 


1  Oambridge  dty  base  \b  AM  ft.  below  Boston  city  base. 
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CONTENTS  ENGINEERING  DEPARTMENT  REPORTS. 

1868-1891,'  D.  R.* 


BUBJSCT. 


Adama-street  bridge  (over  O.  C.  R.RO . 


Adams-street  survey  •  •  • 
Additional  water-supply 


Agassiz-road  bridge  (in  B.  B.  Fens) 


Albany-street  bridge  (over  B.  &  A.  ILR.) 


Albany-street  bridge  (over  Roxbury  canal) . 


1885 
1886 
1887 
1868 
1874 
1876 
1876 
1877 
1878 
1879 
1880 
1881 
1889 
1890 
1891 
1888 
1888 
1889 
1890 
1891 
1868 
1870 
1871 
1873 
1874 
1876 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1886 
1886 
1887 
1888 
1888 
1889 
1890 
1891 
1870 
1871 
1873 
1874 


Boo. 


64 
41 

88 
22 
20 
19 
24 
16 
20 
22 
83 
26 
88 
39 

D.R. 
39 
117 
38 
39 

D.R. 
22 
14 
16 
28 
20 
19 
24 
16 
20 
22 
83 
26 
62 
63 
66 
64 
41 
88 
89 
117 
88 
39 

D.R. 
14 
16 
23 
20 


» The  dates  given  are  for  the  year  in  which  the  document  waa  published. 
*  Department  Report. 
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SUBJSOT. 


Albany-Street  bridge  (oTerRoxbiiry  canal)  

((  11  .  (C  (t  (C 

(<  (<  it  ((  «i 

It  tl  4(  it  (i  ,  ,  ,  ,  

«  (<  C(  <l  (I   

Albany-Street  pipe-yard  sea-wall  

Albany-street  wall  . . . . 

Aiford-street  sea-wall  

(C  c<   

Aig»  I!;!*!!!;;!;;!!;!!!!!!;!!!!!! 

Appropriations  and  expenditures,  M.  D  

Aqueducts  and  distributing  reservoirs  

it  <i  (< 

Army  and  nayy  monument  

Arnold  Arboretum,  P  

it  (( 

<(  t<   

I(  4«   ^  ^ 

It  41 

4t  44  ^  

t(  4t   ^   .     ,  . 

Artesian  borings,  M.  D  

Ashland-street  bridge  (over  Providence  Dir.  O.  C.  B.B.} 


Ashmont-street  bridge  (over  O.  C.  B.R.)  

Asphalt  walk  on  common  

Athens-street  bridge  (over  N.  Y.  &  N.  E.  B.B.)  . . 


Year. 

Doe. 

Page. 

1876 

19 

19 

1876 

24 

12 

1877 

15 

8 

1878 

20 

8 

1879 

22 

7 

1888 

89 

24 

1868 

22 

12 

1881 

25 

17 

1882 

52 

20 

1880 

83 

27 

1890 

39 

56 

1891 

D.R. 

67 

1889 

38 

49 

1890 

39 

29 

1891 

D.R. 

80 

1875 

19 

43 

1884 

55 

52 

1885 

54 

51 

1887 

38 

30 

1888 

39 

34 

1889 

38 

65 

1890 

39 

63 

1891 

D.B. 

65 

1878 

20 

38 

1875 

19 

19 

1876 

24 

13 

1877 

15 

8 

1878 

20 

8 

1879 

22 

7 

1880 

33 

7 

1881 

25 

7 

1882 

52 

8 

1888 

53 

7,  19 

1884 

55 

7 

1885 

54 

8 

1886 

41 

9 

1887 

38 

6 

1888 

39 

5 

1888 

117 

6 

1889 

38 

6 

1890 

39 

7 

1891 

D.R. 

9 

1884 

54 

20 

1891 

D.B. 

25 

1875 

19 

20 

1876 

24 

18 

1877 

15 

8 

1878 

20 

8 

1879 

22 

7 

1880 

83 

7 

1881 

25 

7 

1882 

52 

8 

1888 

53 

8 

1884 

65 

7 

1885 

64 

8 

1886 

41 

9 

1887 

88 

7 

1888 

39 

6 

1888 

117 

5 

Digitized  by  Google 


ENGmEEBINO  DEPABTBIEin'. 


105 


SUBJBCT. 


Athens-Street  bridge  (over  N.  Y.  &  N.  E.  R.R.) 


Atlantic-avenue  filling    

retaining-wall,  near  Russia  wharf . 

"  soundings  

**  sea-wall  

'*  sidewalk  


survey 


Back  Bay : 


bridges . 
Fens . . . 


filling 


improvement  , 
park  , 


Basins,  Water- Works : 
Nos.  2,  8,  4  

Basin  No.  4   ... 

««      »»  6  

Basin  1  dam  


3 


2  shallow  flo wage  

"    3     **  *•   

**    8     *♦  *♦   

(t    ^     ((  (i 

Beachmont  avenue  

Beacon-entrance  bridge : 

(B.  B.  Fens,  over  B.  &  A.  R.R.) 


Beacon-hill  high-service,  W.  W. 
Beacon  street  

•*         "   raising  grade  

**        "      "  pipe   


Beacon  street  and  Brookline  avenue  

Beacon-street  bridge  (over  B.  &  A.  B.R.) . 


Year. 

JJOC. 

Page. 

1889 

37 

7 

1890 

39 

J 

1891 

D.R. 

10 

1871 

15 

42 

1876 

19 

41 

1870 

14 

9 

1871 

15 

1883 

63 

1885 

54 

24 

1870 

14 

9 

1873 

23 

26 

1888 

39 

Ox 

1889 

38 

63 

1890 

89 

61 

1891 

D.R. 

63 

1882 

62 

43 

1883 

63 

48 

1884 

65 

48 

1885 

54 

49 

1886 

41 

46 

1886 

41 

46 

1887 

38 

30 

1879 

22 

24 

1885 

64 

49 

1889 

oo 

63 

1884 

65 

32 

1885 

54 

34 

1889 

38 

68 

1879 

22 

35 

1880 

33 

29 

1880 

83 

80 

1884 

65 

32 

1884 

65 

82 

1887 

88 

18 

1886 

41 

24 

1888 

89 

17 

1882 

62 

45 

1883 

53 

8  48 

1884 

65 

7,  50 

1885 

54 

Q 
O 

1886 

41 

9 

1887 

38 

7 

1888 

39 

Q 

1888 

117 

1889 

oo 

1890 

39 

7 

1891 

D.R. 

10 

1871 

15 

19 

1883 

63 

25 

1887 

88 

16 

1887 

88 

22 

1888 

89 

24 

1885 

54 

24 

1873 

23 

85 

1885 

64 

8,  8 
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SUBJSCT. 

Tear. 

Doe. 

Year. 

Beacon-street  bridge  (over  B.  &  A. 

R.R.) . . 

1886 

41 

r\ 
9 

«           it  (( 

ct 

cc 

1887 

38 

7 

<( 

ct  ct 

tt 

tt 

1888 

39 

7 

ft 

ct  ct 

Ct 

tt 

1888 

117 

6 

(« 

tc  ct 

cc 

cc 

1889 

38 

7 

i( 

tt  cc 

cc 

cc 

1890 

39 

7 

(( 

tc  ct 

cc 

tt 

1891 

D.R. 

10 

Beacon-Btreet  bridge  (orer  outlet  of  B.  B.  Fens  pond; 

see,  also,  Mill-dam  bridge) 

1881 

25 

18 

<< 

ct 

ct 

tt 

ct 

1882 

52 

8 

«f 

tt 

cc 

cc 

cc 

1883 

58 

8 

(C 

ct 

ct 

cc 

cc 

1884 

55 

8 

«l 

tt 

cc 

cc 

cc 

1885 

KA 

Q 

o 

«( 

cc 

cc 

tc 

cc 

1886 

41 

9 

<l 

ct 

cc 

tc 

cc 

1887 

QQ 
OO 

7 

«( 

cc 

cc 

cc 

ct 

1888 

OCk 
09 

c 
o 

If 

cc 

tc 

cc 

tt 

1888 

117 

6 

(( 

ct 

ct 

cc 

f  c 

1889 

38 

7 

it 

cc 

tc 

cc 

cc 

1890 

39 

7 

<( 

ct 

cc 

cc 

cc 

1891 

D.R. 

10 

1880 

33 

21 

(t 

ct 

1881 

25 

19 

Beacon-Street  and  Commonwealth- avenue  bridges  

1882 

A  K 

45 

Beech-street  bridge  (over  Providence  Div.,  0.  C.  R.R.) 

1878 

20 

27 

(< 

tc  tc 

cc 

cc 

cc 

1883 

K9 
OO 

19 

ct 

cc  tc 

tc 

tt 

cc 

KK 
OO 

(f 

ct  cc 

cc 

cc 

cc 

1885 

54 

23 

<l 

cc  cc 

cc 

c< 

cc 

1886 

41 

20 

f  ( 

ct  cc 

cc 

tc 

cc 

1887 

38 

15 

<( 

cc  cc 

cc 

cc 

tt 

1888 

39 

15 

Bellevue-avenue  bridge  (over  Prov, 

Div.,  0.  C.  R.R.) 

1887 

38 

15 

«( 

tt  tt 

ct 

cc 

tc 

1888 

39 

15 

Bennington-street  extension 

1887 

38 

16 

Berkeley-street 

bridge  (over  B.  &  A.  B.R.) 

1868 

22 

23 

11 

tt  tc 

tt 

cc 

1870 

14 

38 

ct 

tc  ct 

cc 

tc 

1871 

15 

69 

tt 

cc  tt 

tc 

cc 

1873 

23 

47 

tc 

tt  tt 

cc 

cc 

1874 

SO 

22 
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